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CHAPTER I 
THE PROBLEM AND ITS BACKGROUND 
1. Statement of the Problem 
This study is designed to determine the linear measure-
ment skills which beginning workers in manufacturing indus-
tries should possess. A secondary purpose is to determine 
the consistencies or inconsistencies which exist between the 
linear measurement requirements of industry for beginning 
workers and the linear measurement which is taught in the 
public schools. 
2. Definition of Terms 
In this study the term "linear measurement'' is applied 
to the measurement of lines or distances in various stand-
' 
ardized units by means of tools manufactured for this purpose. 
It is assumed that the linear measurement tools used by 
beginning workers in manufacturing industries are made by 
leading tool manufacturing companies and are listed in their 
catalogs. 
The "systems" in which linear measurements are made 
include the metric and the English system, with decimal and 
-1-
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fractional readings, as well as systems peculiar to certain 
materials or processes such.as the system of gauges for sheet 
metal and wire, the printer's point system, the systems of 
proportion or scales used by draftsmen. 
"Beginning workers" are those workers in the 16-24 year 
age group who are employed in manufacturing occupations 
identified in the occupational census. This group is suffi-
ciently comprehensive to include the 16-year old drop-out, 
the high school graduate, the trade school graduate, the 
technical school graduate, the graduate or drop-out who has 
completed his period of service in the military, and the 
individual who has moved from one industry to another without 
becoming very highly skilled in any occupation. 
The "degree of precision" which is required of beginning 
workers is identified as the smallest graduation or calibra-
tion to which a tool used in making linear measurements must 
be read by the beginning worker in a given industry. 
3. Justification 
The highly technological nature of American society has 
presented educational problems and suggestions for their y 
solution. A. B. Mays, writing in Monroe, says: 
"Perhaps the most ubiquitous and obtrusive 
factor in our environment is modern industry, its 
!(WalterS. Monroe, Encyclopedia of Educational Research. 
New York: The Macmillan Company, 1950, p. 577. 
materials, processes, and problems; hence, any 
education designed to prepare youth for intel-
ligent, effective citizenship in the modern , 
world must equip for .understanding and dealing 
with modern industry and its problems and 
products. A major function of industrial arts 
in the secondary school is to provide this 
equipment through participation in the activities 
typical of industry and through the technical 
information which accompanies instruction in 
school-shop work." 
3 
The rapidly changing demands of this highly technological 
society has caused many educators and industrial leaders to 
stress the importance of versatility and the need for the 
development of basic skills as a part of general education. y 
Frieze says: 
"Some industrial versatility is coming to 
be recognized as an important factor in helping 
many yo~ths to secure their first job in trade 
and industrial occupations. This type of 
training is still almost impossible in voca-
tional industrial education conducted within 
the provisions of the federal aid laws which 
provide almost solely for the specialized 
industrial education." 
People in vocational education have frequently been told 
that business and industry do not want schools to train their 
employees. " •••• just give the boys and girls a good, well-
rounded, general education in high school, business and 
industry will provide what little training is needed to handle y 
the various jobs." 
!/John F. Friese, Course Making in Industrial Education. 
Peoria, Illinois: The Manual Arts Press, 1946, pp. 66-67. 
S(NAITE Newsletter, National Association of Industrial 
Teacher Educators, III:3 {October, 1954), p. 3. 
4 
The personnel director of a large business is quoted as 
saying "That he considered the development of a salable basic 
skill as a part of well-rounded general education, and the 
adaptation of this skill to the specific needs of business or 
!I industry as vocational education." 
One basic skill which contributes to versatility in many 
fields of endeavor is measurement. The term "measurement" 
includes balances and scales to measure weights, gauges to 
measure pressure and vacuum, meters to measure rate of flow 
and amount of resistance of electricity, transits and levels 
and protractors to measures angles--to name just a few. This 
study is concerned only with the field of linear measurement 
as previously defined. Linear measurement is one of the 
' . 
skills necessary in the performance of numerous occupational 
tasks, and the occupational tasks performed by beginning 
workers sometimes requires the use of linear measuring tools 
to certain degrees of precision. Some of this measurement is 
done by comparing the industrial product to a fixed standard 
or gage which has been simplified to the point that manual 
dexterity is the prime consideration, while other measurements 
involve the ability to select the appropriate tool, adjust 
this t·ool properly, and to read or interpret the graduations 
or indications thus secured. 
yrEia. 
5 
The importance of this area is given recognition in most 
schools in that some aspects of linear measurement are taught 
in the science, mathematics, and shop courses. It is a pur-
pose of this study to determine the relationship which exists 
between current practice in the schools and the demands of 
industry. 
4. Scope 
The study is limited to a sample of companies employing 
16-24 year old male employees in manufacturing classfications 
as reported in the 1950 census of population for Massachu-
Y 
setts. The 16-24 year old employment class was selected as 
beginning unskilled or semi-skilled workers would normally 
fall into this age group. Key personnel employers in each 
manufacturing classification were surveyed by means of a 
questionnaire form. The number of companies contacted in each 
manufacturing classification was based on one per cent of the 
number of 16-24 year age group employed in that classifica-
tion. A total of 531 questionnaires were sent to representa-
tive companies selected from Massachusetts manufacturers 
listed in the Directory of New England Manufacturers. 
y 
~Bureau of the Census, 1950 United States Census of Popula-
ion, Bulletin P-C21, Massachusetts - Detailed Characteris-
tics. Washington, D. C.: U.S. Department of Commerce, 
taSre, p. 258. 
2/The New England Council, Directory of New En~land Manu-
facturers. Boston: George D. Hall Company, 1 56. 
6 
A test was constructed, based on the information obtained 
in the industrial survey. The tools identified as being most 
frequently used by beginning male workers in Massachusetts 
manufacturing industries were illustrated and the testee was 
requested to write in the name of each tool. The test also 
included illustrations of scales to be read. This test was 
administered to 340 senior boys enrolled in industrial educa-
tion programs in ten comprehensive high schools and five 
vocational schools in Massachusetts. 
The following chapters present in detail the procedures 
of this study and interpretations of data gathered. The 
results appear to have some implications for industrial 
education curriculum development. 
CHAPTER II 
REVIEW OF THE RELATED LITERATURE AND RESEARCH 
1. Introduction 
Linear measurements have been made since time immemorial. 
Perhaps the earliest reference to linear measurement is to be 
found in the specifications given to Noah for the construc-
Y 
tion of the ark. Since that time numerous tools have been 
developed to measure in various units indicative of size, 
with increased emphasis on standardization of the units, even 
to the adoption of national standards. A great deal of inter-
esting material on the history of linear measurement is avail-
Y 
able. Pamphlets such as "The Amazing Story of Measurement" 
' ~ 
and "Precision, A Measure of Progress" contain many facts 
about the evolution of the present status of linear measure-
Y 
ment. Yorke has nine appendices of illustrations of 
ancient weights and measures. She also reports that despite 
!/Genesis 6:15. 
2/The Lufkin Rule Company, "The Amazing Story of Measurement." 
Saginaw, Michigan: 1949, p. 24. 
3/Dept. of Public Relations, General Motors Corp., "Precision, A Measure of Progress." Detroit: 1952, p. 64. 
4/Gertrude cushing Yorke, Some Effects of the Com~ulsor~ 
Retric Weights and Measures. Unpublished Ed. D.isser ation, 
Boston University School of Education, 1942. 
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the fact the metric system was compulsory in the countries 
studied (Brazil, Paraguay, Argentina, and Uruguay) the English 
system was used extensively for machinery and tools, most of 
which are imported from the United States and England. 
It was the advancements in precise measurement that made 
the Industrial Age a reality. 
"A thousandth of an inch is so small it can 
hardly be seen, yet it is one of the most important 
things in modern living. For accuracy is the key-
stone to interchangeability, which in turn permits 
mass production, which in turn means more and 
better things in our American way of life."!/ 
2. School Shop Textbooks 
Most school shop textbooks contain information about the 
tools used in making linear measurements and the process of 
using them. 
Testbooks designed for use in General Shop.-- Books in 
this category treat each area of shop work independently. y 
Olson discusses the architect's scale and the bow compass 
in drawing; rules, try square, calipers, and dividers in the 
wood industries; rules, steel square, dividers, calipers, com-
bination square and micrometer in the metal industries. 
Y"Precision, A Measure of Progress," op. cit., p. 35. 
!/Delmar W. Olson, Industrial Arts for the General Shop. New 
York: Prentice-Hall, Inc., l955, p. 307. 
y 
Groneman and Feirer discuss the rule, architect's scale, 
and compass in the drawing section; framing square, 2-foot 
wooden rule, try square, 2-foot folding rule, and marking 
9 
gauge in the woodworking section; U. S. Standard and Brown & 
Sharpe gages for measuring the thickness of metal, steel rule, 
steel tape, try square, combination square, steel framing 
square, and dividers in the metalworking section; try square, 
2-foot wooden rule, compass, and dividers in the plastics 
section; draw-gauge knife in the leathercraft section. 
v Newkirk includes rules, compass, and architect's scale 
in the drafting section; bench rule, zigzag rule, try square, 
framing square, compass, divider, and marking gauge are 
included in the woodworking section; steel rules, caliper 
rule, hook rule, flexible steel rule, inside and outside 
calipers, wire gages, drill gage, combination square, outside 
micrometer calipers, inside micrometer caliper, and depth gage 
micrometer are included in the metal work section. y 
Textbooks designed for Metalwork.-- Ludwig devotes 
considerable space to descriptions, illustrations, and use of 
!(Chris H. Groneman and John L. Feirer, General Shop. New 
York: McGraw-Hill Book Co., Inc., 1954, p. 367. 
2/Louis V. Newkirk, General Shop for Everyone. D. c. Heath and Company, 1952, p. 261. New York: 
yoswald A. Ludwig, Metalwork Technolo~ and Practice. 
Bloomington, Illinois: McKnight & McKn ght PUblishing Co., 
1955, p. 400. 
10 
the following linear measuring tools: divider, trammel, out-
side caliper, inside caliper, hermaphrodite caliper, steel 
rule, flexible rule, hook rule, shrink rule, combination 
square, solid steel square, and surface gage, various types 
of micrometers, drill gages, thickness or feeler gage, screw 
gage, sheet metal and wire gages, caliper gage or snap gage, 
plug gage, ring gage, limit gage, and Johansson gage blocks. y 
Fraser and Bedell devote Chapter III to "Measuring and 
Layout Tools" which includes steel rule, squares, dividers, 
outside and inside calipers, outside micrometer, and gages 
for wire and sheet metal. y 
Textbooks designed for Woodworking.-- Hjorth has a 
section on measuring tools which includes rules, measuring 
tapes, try squares, steel square, marking gauge, butt gauge, 
dividers, trammel points, and inside and outside calipers. 
~ Feirer illustrates a bench rule, two-foot four-fold rule, 
six-foot zigzag extension rule, "pull-push" steel tape rule, 
try square, framing square, dividers, and trammel points. 
1(Roland R. Fraser and Earl L. Bedell, General Metal, Prin-
ciples, Procedures, and Projects. New York: Prentice-Hall, 
Inc., 1955, Chapter III, pp. 17-28. 
g(Herman Hjorth, Principles of Woodworking. Milwaukee: The 
Bruce Publishing Co., 1930, p. 307. 
~John L. Feirer, Industrial Arts Woodworking. Peoria, 
Illinois: Chas. A. Bennett Co., Inc., l950, p. 295. 
11 
11 Fryklund and LaBerge discuss the bench rule, two-foot 
folding rule, the zigzag rule, steel square, marking gauge, 
try square, dividers, and trammel. y 
Textbooks designed for Drafting.-- French and Svensen 
describe the use of compasses, dividers, architect's scale, 
and suggest the use of a two-foot rule, steel scale, calipers, 
vernier calipers, micrometer caliper, steel square, try 
square, combination square, surface gage, and depth gage when 
~ 
measuring objects to be drawn. Giachino and Beukema discuss 
the architect's scale, compass, and dividers. 
Textbooks designed for Graphic Arts and Printin~.--
Y 9 Both Hague and Cleeton and Pitkin describe the use of the 
printer's line gage and the printer's point system. §I 
Textbooks on Measurement.-- Felker devotes a section 
!/Verne C. Fryklund and Armand J. LaBerge, General Shop Wood-
working. Bloomington: McKnight & McKnight Co., 1950, p. 152. 
2/Thomas E. French and Carl L. Svensen, Mechanical Drawing. 
New York: McGraw-Hill Book Co., Inc., 1946, p. 366. 
3/J. w. Giachino and Henry J. Beukema, American Technical 
Society's Drafting. Chicago: American Technical Society, 
l954, p. 343. 
~c. w. Hague, Printing for the Schools. Milwaukee: The 
Bruce Publishing Company, 1947, p. 273. 
2/Glen u. Cleeton and Charles W. Pitkin, General Printing. 
Bloomington, Illinois: McKnight & McKnight PUblishing co., 
1953, p. 195. 
§(c. A. Felkner, Measurin! Instruments. 
Bruce Publishing Co., 194 , p. 56. 
Milwaukee: The 
12 
to "The Steel Rule Graduated in 8ths and 16ths of an Inch," 
another to "The Steel Rule Graduated in 32nds and 64ths of an 
Inch," and a third to "The Steel Rule Graduated in lOths and 
50ths of an Inch." He also discusses outside and inside 
calipers, the inside and outside micrometer, the vernier 
caliper, the vernier height gauge, surface gauge, depth 
gauges, and telescoping gauges. 
3. Armed Forces Publications 
The War Department's Technical Manual entitled Hand, 
Measuring, and Power Tools contains a section on "use and y 
Care of Measuring Tools." The Bureau of Naval Personnel's 
publication, Hand Tools contains one chapter on "Measuring 
gj 
Tools." Each of these publications contains many of the 
linear measuring tools included in this study, with the Naval 
publication being much more comprehensive than that of the 
War Department. 
4. Articles in Popular Magazines 
Popular magazines have devoted numerous articles to 
topics of linear measurement, as illustrated by the following 
1(war Department Technical Manual, Hand, Measuring and Power 
Tools, T.M. 10-590. Washington, D. C.: U.S. Government 
Printing Office, 1941, Section III "Use and Care of Measuring 
Tools," pp. 71-107. 
g/The Bureau of Navy Personnel, Hand Tools. Washington, D. 
c.: u.s. Government Printing Office, 1944, Chapter 8, 
"Measuring Tools," p. 107. 
13 
articles: 
1. 
y 
"Gauges, the Guide to Perfection," dealing with 
the development and use of Johansson gage blocks. y 
"Industry's Building Blocks," the story of the 2. 
Johansson, Hoke, and USA gage blocks. 
3. "Precision Measuring With Rules and Calipers," 
y 
dealing with steel rules, hook and caliper rules, 
combination square, shrink rule, depth rule, and 
inside, outside, and hermaphrodite calipers. 
4. "Precision Measuring With Mikes and Trammels," 
y 
including outside and inside micrometers, trammel 
points, hole gages, telescoping gages, radius gage, 
thread gage, and micrometer depth gage. 
5. "Precision Measuring With Verniers and Dial 
Gauges." 21 
Y'Alexander Maxwell, "Gauges, the Guide to Perfection." 
Popular Mechanics Magazine, 90:4 (Oct., 1948), pp. 122-127, 
250, 252, 256. 
2/Herbert Asbury, "Industry's Building Blocks." Popular 
~cience Monthly, July, 1942, pp. 108-113. 
~W. Clyde Lammey, "Precision Measuring With Rules and 
Calipers." Popular Mechanics Magazine, July, 1950, pp. 206-
210. 
yw. Clyde Lammey, "Precision Measuring With Mikes and 
Trammels." Popular Mechanics Magazine, Aug., 1950, pp. 202-
206. 
2fw. Clyde Lammey, "Precision Measuring With Verniers and 
Dial Gauges." Popular Mechanics Magazine, Sept., 1950, 
pp. 204-207. 
14 
6. 
y 
"Measurements Unlimited" is a brief review of the 
8. 
9. 
progress made in measurements. y 
"Headquarters for Precision" describes the 
Westinghouse precision laboratory at Sharon, Penn-
sylvania. y 
"How Small is One Ten-Thousandth of An Inch." 
"How to use the Machinist's Steel Rule." 
y 
5. Materials Available From Industry 
Tool manufacturers have a number of free or inexpensive 
publications and audio-visual aids which may be used in the 
teaching of linear measurement. Some of these aids are: 
1. From the L. S. Starrett Company, Athol, Massachu-
setts 
a. The Starrett Book for Student Machinists 
( p. 184) 
b. The Tools and Rules for Precision Measuring 
c. "The Tools and Rules for Precision Measuring" 
(16 mm. film, sound, black and white, 30 min.) 
d. How to Read, Use, and Care For Micrometers and 
vernier Gages (p. 24) 
l/Popu1ar Science Monthly, "Measurements Unlimited." May, 
!947, pp. 124-126. 
g(Potular Mechanics Magazine, "Headquarters for Precision." 
Apri , l95l, pp. 156-157. 
1{Popular Science Monthl{, "How Small is One Ten-Thousandth 
of An Inch." March, 194 , p. 138. 
~Popular Science Monthly, "How to Use the Machinist's Steel 
Rule," Nov., 1942, pp HW320a, B) C, D. 
e. Wall charts (4, two pertaining to linear 
measure) 
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f. Educational charts (15, ten pertaining to linear 
measuring tools) 
g. Student Note Book Pages (15, ten pertaining to 
linear measuring tools) 
h. Catalog No. 27 has sections on how to read a 
micrometer in thousandths and ten-thousandths of 
an inch and in hundredths of a millimeter 1( and 
how to read verniers.S( 
2. From the Lufkin Rule Company, Saginaw, Michigan 
a. Micrometer Reading Made Easy (p. 8) 
b. Wall chart on "How to Read a Micrometer" 
c. General Catalog 12-A has directions for reading 
a micrometer to thousandths and ten-thousandths 
of an inch.y 
3. From Browne & Sharpe Manufacturing Company, Provi-
dence, Rhode Island 
a. Catalog No. 35 has a section on the development, 
principle, and reading of a micrometer to thou-
sandths and ten-thousandths of an inch,~ an-
other section entitled "Standards of Length".2/ 
and another section on principle and reading of 
the vernier.§/ 
1/The L. S. Starrett Company, General Catalog No. 27. Athol, 
Massachusetts: 1955, pp. 50-52. 
g(Ibid., p. 75. 
~The Lufkin Rule Company, General Catalog 12-A. Saginaw, 
Michigan, p. 140. 
~rown & Sharpe Manufacturing Company, Small Tools, Catalog 
No. 35. Providence, Rhode Island: 1951, pp. 5-7. 
2/Ibid., p. 36. 
§/Ibid., p. 50. 
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4. From the South Bend Lathe Works 
a. How to Run a Lathe has a chapter entitled "How 
to Take Accurate Measurements" and is concerned 
with the use of the steel rule, outside cali-
pers, inside calipers, and hermaphrodite cali-
pers, how to read a micrometer in both the 
English and metric systems.!/ 
5. From the Stanley Tool Company, New Britain, Connec-
ticut 
a. Set of 8 film strips entitled "Measuring, 
Testing and Marking Tools for Woodworking"S( 
The following titles are pertinent to linear 
measurement: 
"A. Foot and Inch Graduations" 
.. B. Bench and Folding-Rules" 
"c. Zig Zag Rules and Zig Zag Extension Rules" 
"D. 'Pull-Push' and Caliper Rules" 
"E. Try Square, Combination Square and Steel 
Square 11 
"G. Marking Gauge, Mortise Gauge, Trammel Point 
and Dividers" 
6. From the Ford Motor Company, Dearborn, Michigan 
a. Set of six wall charts entitled, "History of 
Measurement"'l/ 
!/South Bend Lathe Works, How to Run a Lathe. South Bend, 
Indiana: 1938, Chapter V, pp. 37-42. 
S(Educational Department, Stanley Tools, "Measuring, Testing, 
and Marking Tools for Woodworking." Set of 8 film strips, 
black and white. New Britain, Connecticut: 1954. 
~Educational Affairs Department, Ford Motor Company, 
History of Measurement" Charts. Dearborn, Michigan. 
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6. Industrial Surveys Concerning Measurement 
Studies designed to improve the offerings in certain 
courses in the schools have identified linear measurement as 
being an important part of the school curriculum. A study y 
conducted in Madison, Wisconsin to evaluate and make more 
meaningful the study of arithmetic and mathematics for 
junior high school pupils who were not going to college ~ 
revealed that "linear measure" was mentioned as being more 
important more times than any other item, in the opinion of 
union apprentices, educational advisors, personnel officers, 
and business men surveyed. 
In New Britain, Connecticut, a study was made of four 
leading companies to determine what measures were needed by 
gj 
thousands of employees. Sala reported the following 
results: 
ttover 68 per cent of the employees did not 
need to know or even understand any units of 
measurement." 
"A table of measurement is never used in 
its entirety. Only one unit of measurement is 
necessary as a rule for any one purpose. For 
example, those men who work in the factory 
using the inch or part of an inch seldom have 
occasion to use the yard." 
1(Walter A. Witich, "School and Community Look at the Content 
of Consumer Mathematics," The Mathematics Teacher, Vol. 36 
(March, 1943), pp. 106-108. 
2/Vincent Sala, "Industry's Use of Measures." 
\April, 1951), p. 489. Education 71:8 
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Wilson, in a study of fifteen skilled trades appren-
ticeship programs, found that linear measure was necessary in 
fourteen of the fifteen programs studied. 
gj 
In a study of ten trades Davies found the frequency of 
common mathematical elements to be in the following order: 
concepts, processes, mensuration, and space relations. 
The need for periodic revision of industrial education 
courses to reflect advances in modern industry is illustrated 
-y 
in terms of linear measurement by Colvin who wrote: 
"Hundredths of an inch spelled accuracy 
when I was an apprentice. Then 'thousandths' 
became standard practice. Now 'tenths' are just as common and micro-inches, or millionths 
of an inch, are measured with optical flats 
and light-wave equipment." 
7. Procedures used to Gather Data for 
Studies in Industrial Education 
Survey of industrial groups.-- To determine the indus-
trial processes which might serve as a basis for the manipu-
lative activities in the industrial arts shop program 
y!. Douglas Wilson, "Mathematics, A Must for the Mechanic." 
Mathematics Teacher, 45 (January, 1952), pp. 27-33. 
S/Alfred E. Davies, Common Mathematical Elements in the 
Various Trades. Unpublished M. S. Ed. thesis, Cornell 
University, 1948, 107 pp. 
~Fred H. Colvin, "The Thousandths of an Inch in Industry." 
Education 71:8 (April, 1951), p. 511. 
y 
Baker combined the 18 divisions listed as "Manufacturing" 
by the Bureau of the Census into 11 general groups. His 
allotment of inquiry forms was made on the basis of the 
importance of the industry according to number of workers 
employed and need to the consumer. The manufacturer was 
19 
requested to list the most important processes in his industr~ 
indicate whether experience with the main processes was a 
sound basis for occupational choice, and comment on the 
stability of the processes. 
Survey of skilled workers.-- In a study to determine how 
much of the mathematical skills and concepts taught in high 
school today is being used by the skilled worker in his y 
occupation, Brothen and Therrien listed 657 companies in 
the Greater Boston Area which employ 100 or more wage earners. 
From this listing they selected 50 industrial concerns which 
would include the representative type of skilled workers 
commonly found in this area. Ten trade unions with head-
quarters in this area were also selected. 
It was also necessary to contact small firms and indi-
vidually operated companies to obtain a sampling of 
Y' James F. Baker, The Industrial Process_es as a Basis for the 
Manipulative Activities in the Industrial Arts Shop. Unpub-
lished Service Paper, Boston University School of Education, 
1946. 
g(Frank J. Brothen and Paul J. Therrien, Secondary School 
Mathematics Requirements of Industrial Firms in Greater 
Boston. Unpublished Ed. M. thesis, Boston University School 
of Education, 1954. 
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occupations that do not lend themselves to industrialization. 
Personal visits were made to 50 industrial concerns and ten 
trade unions and questionnaires were left with personnel 
managers or officers for distribution to workers. y 
Survey of machinists.-- Gunderson, in a study designed 
to determine the mathematics used by a machinist in working 
from blueprints, analyzed 5,101 blueprints and compiled a 
list of all mathematical applications found. He then submit-
ted the list to 25 midwest machine shops for rating on a 
three point scale to determine the necessary, desirable, or 
undesirable mathematics for the operative, the apprentice, 
the journeyman, and the master machinist. 
v Survey of industrial arts teachers.-- Scheibe submit-
ted a check list of uses of measuring instruments in indus-
trial arts woodshops to a jury of 50 industrial arts teachers. 
As a result of this study he set up a list of learning units 
which would provide suitable learning content for teaching 
the use of measuring tools in the high school industrial arts 
woodshop. 
1 • Harry Gun erson, Mathematical Ap~lications for the 
achine Shop Trade Extracted from Tra e Blueprints. Unput.-
lished Ed. D. Dissertation, Indiana University, 1949, 131 pp 1 
g(warren c. Scheibe, Measuring Instruments in Industrial Arts 
Woodshop. Unpublished M. Ed. thesis, Colorado Agricultural 
and Mechanical College, 1949; 76 pp~ · 
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Survey of general educatorsi;industrial arts supervisors, 
and teacher trainers.-- Fletcher in analyzing the objectives 
of industrial arts metalwork teaching in ~elation to general 
education aims, selected 25 jurors in each of three categories. 
Jurors were asked to respond to a check list and usable data 
was obtained from 20 general educators, 22 industrial arts 
supervisors and teacher trainers, and 24 general metalwork 
teachers. 
"In Table 17 the thirty items pertaining to 
layout and measuring contained in Part D of the 
check list are given in order of importance in 
general education, as determined from the responses 
of the jurors •••• The mean of the responses of 
all jurors to the-items pertaining to layout and 
measuring was only 67 per cent."gj 
8. Summary 
The.extensive references to linear measuring tools and 
their use give some indication of the importance of the area 
of linear measurement. These references also indicate that 
the names of the tools used to make linear measurements are 
fairly well standardized, that there is general agreement in 
the terminology used to describe standard tools. 
g/Ibid., p. 112. 
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There is nothing in the literature reviewed which indi-
cates that an attempt has ever been made to determine the 
areas of linear measurement which would provide a student 
broad, versatile, basic skill. That is the contribution to 
the field of linear measurement which it is hoped this study 
will make. 
CHAPTER III 
PROCEDURES 
1. The Industrial Survey 
Construction of the instrument.-- The initial step in 
the construction of the instrument to be administered later 
to industrialists was to survey the linear measuring tools 
listed in the catalogs of leading tool manufacturers. This 
was done on the assumption that linear measuring tools used 
in industry by beginning workers are manufactured by these 
companies and are listed in their catalogs. The catalogs 
surveyed are listed in Table 1 of this study. 
The names of the linear measuring tools thus identified 
were presented in the survey instrument by grouping them into 
the following categories: 
a. Layout Tools and Comparators 
b. Gages 
c. Verniers 
d. Rules 
e. Squares 
f. Tapes 
g. Scales 
-23-
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Table 1. List of Catalogs Surveyed to Identify Linear Meas-
uring Tools for the Industrial Survey Instrument. 
Company Catalog Pages 
(1) (2) (3) 
Brodhead-Garrett Co. 1955-56 Catalog 338 
Cleveland, Ohio 
Brown & Sharpe Catalog No. 35 224 
Providence, R. I. "Small Tools" 
Catalog No. 135 48 
~achinist's Tools" 
Keuffel & Esser Co. 1955-56 Catalog 44 
Hoboken, N. J. 
41st Ed. Part 1 254 
41st Ed. Part 2 255-
413 
Lufkin Precision Tools Catalog No. 8 160 
Saginaw, Mich. 
Gen. Catalog 12-A 257 
Master Rule JUg. Co., Inc. Rules for Measure-
Middletown, N. Y. ment 18 
Millers Falls Tool Co. catalog 49 176 
Greenfield, Kass. 
Scherr Co., Inc., George 
New York, N. Y. 
1955 Catalog 32 
Spaulding-Moss Caupany Catalog No. 3A 158 
Boston, Mass. 
Stanley Tool Company Catalog No. 34 192 
New Britain, Conn. 
Starrett Tool Co., L. s. catalog No. 27 478 
Athol , Mass. 
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h. Micrometers 
i. Other linear measurement tools 
The format of the survey instrument provided opportunity 
for each respondent to indicate the tools used by beginning 
male workers in his employ. As frequency of use was also an 
important consideration, responses were made by checking under 
appropriate-columns defined as: 
a. DAILY column if the tool is used in the daily 
work of the beginning worker. 
b. MONTHLY column if the tool is used only occa-
sionally (once or twice a month) by the begin-
ning worker. 
c. YEARLY column if the tool is used infrequently 
(once or twice a year) by the beginning worker. 
d. NEVER column if the tool is never used by the 
beginning worker. 
Following each group of tools was a comprehensive listing 
of the different calibrations which might be found on tools 
included in that grouping. The purpose of this listing was to 
determine the systems of measurement and the finest calibra-
tions which a beginning worker would be expected to read with 
tools in this category. 
The resultant instrument was submitted to a jury of 
fifteen industrialists and five educators for the purpose of 
examining the adequacy of the instrument and the ease of 
administration. As a result of the suggestions made by the 
jurors the instrument was revised. 
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A copy of the revised instrument is included in Appendix 
A of this study (pages 117-120). 
Selection of industries, companies, and personnel.-- The y 
1950 Census of Population - Massachusetts listed sixteen 
industries categorized as "Manufacturing, Durable Goods" and 
fifteen industries categorized as "Manufacturing, Non-Durable 
Goods." The census also listed the numbers of male workers 
in each of these industrial classifications who were in the 
16-17, 18-19, and 20-24 year age groups. The numbers em-
ployed in each of these age groups were added to determine 
the number of 16-24 year old male workers in each industry, 
as indicated in Table 2 of this study. 
Each industry was represented in the sampling by one 
company for every one hundred (or major portion thereof) 
16-24 year old male workers employed in that industry. The 
number of companies appears in column 6 of Table 2, with 230 
companies representing the "Manufacturing, Durable Goods" 
industries and 308 companies representing the "Manufacturing, 
Non-Durable Goods" industries, making a total of 538 compa-
nies included in the sampling. 
In selecting the specific companies which would 
~ureau of the Census, 
ation, Bulletin P-c21. 
istics. Washington, D. 
table, p. 258. 
1950 United States Census of Popu-
Massachusetts - Detailed Character-
C.: u. S. Department of Commerce, 
27 
Table 2. Number of 16-24 Year Old Male Workers Employed in Manu-
facturing Industries of Massachusetts and the Number of 
Camnanies Selecte d E hI d in ac n ustry 
IndustrY 16-17 18-19 20-24 Total Companies 
(1) (2) (3) (4} (5} (6) 
~~utacturi.ll&... Durable GoodiL _ 
- §!2}. 3_._450 .!_8_._6!_7 E~9~~- - 23Q_-
1 Logging 15 19 50 84 1 
2 Sawmills, planing mills and 
mill work 13 37 232 282 3 
3 Miscellaneous wood products 32 66 276 374 4 
4 Furniture and fixtures 34 94 769 897 9 
5 Glass and glass products 5 7 77 89 1 
6 Stone and clay products 8 73 678 749 7 
7 Primary iron and steel 
industries 17 73 820 910 9 
8 Primary nonferrous 
industries 26 99 323 448 4 
9 Fabricated metal industries 96 430 2,451 2,977 30 
10 Machinery, except electrical 125 590 3,937 4,652 47 
11 Electrical machinery, equip-
ment and supplies 266 908 3,384 4,558 46 
12 Motor vehicles and motor 
vehicle equipment 20 72 477 569 6 
13 Aircraft and parts 0 22 194 216 2 
14 Ship and boat building and 
repair 143 404 1,270 1,817 18 
15 Railroad and miscellaneous 
transportation equipment 4 19 87 110 1 
_16 All _other durable goods 88 537 3.592 4.217 42 
c-M~utacturing_,_ NonDqrablJt Good~ 2..a_442 ~06~-_2~24~- 3Q..a 750 -~0~-1 Meat products 22 77 421 ~· 520 5 
2 Bakery products 93 214 966 1,273 13 
3 Other food industries 120 373 1,663 2,156 22 
4 Tobacco manufactures 11 22 62 95 1 
5 Knitting mills 28 62 166 256 3 
6 Yarn, thread, and fabric 
mills 240 1,134 4,948 6,322 63 
7 Other textile mill products 65 240 1,052 1,357 14 
8 Apparel and other 
fabricated textile products 355 638 1,499 2,492 25 
9 Paper and allied products 126 552 2,349 3,027 30 
10 Printing, publishing and . 
allied industries 580 897 2,770 4,247 42 
11 Chemicals & allied products 46 163 1,195 1,404 14 
12 Petroleum & coal products 6 24 222 252 3 
13 Rubber products 39 164 1,241 1,444 14 
14 Footwear, except rubber 600 1,262 2,597 4,459 45 
15 Leather and leather 
nroducts excent footwear 111 245 1.090 1,446 14 
Adapted tram Table 82, Pg. 258, 1950 Census of Population -
Massachusetts, op. cit. 
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represent each industry the 1953 Annual Survey of Manufac-
Y 
tures was consulted to determine the products manufactured 
by each industrial group. Using this listing as a guide, a 
sampling of Massachusetts companies which manufactured these 
products was made from the "Products Section" of the 1956 
?I 
edition of the Directory of New England Manufacturers. A 
card was made out for each of approximately J.E20 comp2,nies on 
which was written the name and industrial classification of 
the company. The cards were grouped by industrial classifi-
cation 2nd a random selection was made of the desired r:urr!bcr 
of companies to represent each classification as indicated in 
Column (6) of Table 2 (pc:ge 27). The addres;:,e::; of the com-
panies thus selected were obtained from the "Alphabetic.'Jl 
~/ Section" of the Directory of New England Manufact~rers. 
The person to whom the survey instrument was addressed 
VI&S the personnel mansger of each of the 538 companies. The 
results of each of the mailings and the total response appears 
in Table 3 on the following page. 
ijBureau of the Census, 1953 Annual Survey of IV!c:mufactures .. 
Washington, D. C •: U. S. Department of Comnicrce, 1955. 
,SIThe New Englsnd 
turers. Boston: 
? ITbl" r1 ::d~· 
Council, Directory of New Englan~ Manufac-
George D. Hall Coffipany, l95o. 
?0 _ __, 
Table :. Results of Each of Three Mailings of the Indust~iol 
Surve~~ Instrc.unent and Total Response 
~lll-")eble Goods Nor;,-Durable Goods Total 
Per Per Per 
rlT~;~ iY)C l~ ,..:,....~.o..._,.. ... Q Sent Dpo _' t--- ..... 'd C"''''-,_, l.t J Sent Rec'd Cent !lo.iled Rec 'd Cent 
( l \ (2) (?' (h) (5) ( 6) C7' (8) (':)' (10) ...i..i \- I I ; ./) 
F1rst 230 91 39.56 308 74 21~. 02 Sl38 165 30.67 
Second l?O 
._)_;/ 60 ?6 oo '-- . :;; 234 74 24.02 ~7~ 
._) -' 134 2h.91 
Tl1i1,d 79 18 7.83 160 26 q lu=:: '-' • i ...) 239 1+4 8.17 
Totnl l hO ~-·,;;; 73.48 174 56.49 343 6:;: 7h ._). __, 
The survey instrument vvas mailed to the pe!~sonnel mana-
ger of each of the 538 companies selected, located in 138 
Massachusetts communities. Responses were received from 
companies located in 113 communities. Table 4 of this study 
lists the communities represented, the number of companies 
contacted in each community, the number of responses, and the 
number which did not respond in each community. 
A copy of each of the three covering letters is included 
in Appendix A of this study (pages 121-123) 
Table 4. Camnunities Represented in the Industrial Survey, the Number of Companies 
Contacted and the Response in Each Comnunity. 
""' " 
~ 
""' " Q) ~ ~ 
" 
.,., Q) 
....... Q 
" 
cannunity ... .., § 
" 
Community C<> Q 00 Q) C<> 
~ 13.tl 0 ~g. -§ 8.~ 
'§ "' "' 8§ " Q) 9 !!§ !l Q) 
z '-''-' 
"' "' 
z 
'-''-' 
"' 
(1) (2) (3) (4) (5) (1) (2) (3) (4) 
1 Acushnet 1 1 0 71 Millers Falls 1 1 
2 Adams 2 2 0 72 lol1ll1s 1 1 
3 Allston 1 1 0 73 Moo roe Br1 dge 1 0 
4 Amesbury 2 1 1 74 Monson 1 0 
5 Andover 1 0 1 75 lolcntague City 1 0 
6 Ashburnham 1 0 1 76 Needham 1 1 
7 Ashland 3 3 0 77 Needham Heights 3 2 
8 Assonet 1 0 1 78 New Bedford 19 10 
9 Athol 4 4 0 79 Newbury 1 1 
10 Attleboro 10 8 2 80 Newburyport 4 2 
ll Boston 611 32 37 81 Newton 3 1 
12 Bridgewater 3 0 3 82 Newton Upper Falls 3 2 
13 Brighton 3 3 0 83 Newtonville 1 1 
14 Brockton 9 4 5 84 North Adams 3 3 
15 Brookfield 1 1 0 85 North Andover 2 1 
16 Cambridge 23 .16 7 86 North Attleboro 1 0 
17 Canton 3 2 1 87 North Brookfield 1 1 
18 Charlestown 5 3 2 88 North Easton 2 1 
19 Charlton City 1 1 0 89 North Plymouth 1 1 
20 Chelsea 3 2 1 90 North Quincy 2 1 
21 Chicopaa Falls 2 2 0 91 Northampton 1 0 
22 Clinton 5 4 1 92 Norwood 1 1 
23 Cohasset 2 2 0 93 Orange 5 4 
24 Daltoo 2 1 1 94 Palmer 1 1 
25 Danvers 3 2 1 95 Peabody 3 3 
26 Dedham 1 1 0 96 Pitt afield ~ 2 
27 Dorchester 3 2 1 97 Plymouth 1 0 
28 ~ast Boston 4 4 0 98 Quincy 3 1 
. 29 East Taunton 1 1 0 99 Randolph 1 1 
30 East Walpole 2 2 0 100 Reading 1 1 
31 Easthampton 2 2 0 101 Rochdale 1 1 
32 Erving 1 1 0 102 Rockland 2 0 
33 Everett 5 4 1 103 Rosl1nde le 1 1 
34 Fairhaven 3 3 0 104 Roxbury 6 1 
35 Fell River 19 6 13 105 Russell 1 0 
36 Ti tchburg 19 15 4 106 Salem 4 3 
37 Florence 1 1 0 107 Sanerville 6 2 
38 Framingham 3 2 1 108 South Boston 3 0 
39 Franklin 1 1 0 109 South Braintree 3 3 
40 Gardner 6 4 2 110 South ·1/alpole 1 1 
41 Gloucester 3 2 1 111 South Weymouth 1 1 
42 Gre.ni teville 1 1 0 ll2 Southbridge 3 2 
43 Greet Barrington 1 1 0 113 Spencer 1 0 
44 Greenfield 4 4 0 ll4 Springfield 21 13 
45 Hanson 1 1 0 115 Stoughton 1 0 
46 Haverhill 5 4 1 ll6 Swampscott 1 1 
47 Holliston 1 1 0 ll7 Taunton 8 5 
48 Holyoke 13 8 5 llB Turners Falls 2 2 
49 Hopedale 1 1 0 ll9 Uxbridge 2 1 
50 Housatonic 1 0 1 120 \lakefie ld 2 0 
51 Hudson 2 1 1 121 Walpole 2 2 
52 Hyannis .,L 1 0 1 122 \1altham 7 4 
53 Kingston 2 2 0 123 :,·Jere 2 0 
54 Lawrence 9 7 2 124 Wareham 1 1 
55 Lee 2 2 0 125 Warren 1 0 
56 Leominster 5 5 0 126 Watertown 6 4 
57 Li Uleton 1 0 1 127 Webster 4 2 
58 Lowell 14 9 5 128 'Nest Hanover 1 1 
59 Lynn 9 4 5 129 West Newton 1 0 
60 Malden 6 4 2 130 West Quincy 1 0 
61 Manchester 1 1 0 131 ·,'lest Springfield 2 2 
62 Mansfield 1 1 0 132 West Warren 2 2 
63 Marblehead 2 1 1 133 Westboro 1 1 
64 ke.rlboro 2 1 1 134 Westfield 4 4 
65 kedford 1 1 0 135 '!I hi tman 2 2 
66 Melrose 1 1 0 136 Willimansett 1 1 
67 lierrimacport 1 0 1 137 Winchendon 2 2 
68 ~ethuen 2 1 1 138 Worcester 30 24 
69 ~,iddleboro 1 0 1 
70 ll. ilford 2 2 0 TCJrAL 538 343 
30 
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" Q 00 
"'"' " Q) 
"' 
(5) 
0 
0 
1 
1 
1 
0 
1 
9 
0 
2 
2 
1 
0 
0 
1 
1 
0 
1 
0 
1 
1 
0 
1 
0 
0 
0 
1 
2 
0 
0 
0 
2 
0 
5 
1 
1 
4 
3 
0 
0 
0 
1 
1 
8 
1 
0 
3 
0 
1 
2 
0 
3 
2 
0 
1 
2 
2 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
6 
195 
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Reliability of the responses.-- Within nine months after 
the beginning or the industrial survey twenty personnel mana-
gers who responded were visited and requested to fill out the 
survey instrument for a second time to check the reliability 
of the responses made on the initial survey. The consisten-
cies which existed between the responses to the original 
survey and the responses to the follow-up survey are shown in 
Table 5. If the personnel manager's response to a question 
on the follow-up survey was identical to his response to that 
question on the original survey instrument, his response was 
considered to be in the ''Perfect Agreement" category. If his 
response to a question in one survey was placed in the next 
higher or next lower category in the other survey, his 
response was considered to deviate slightly and was listed as 
"Slight Deviation" in the table. If his response to a ques-
tion in one survey was placed in a category which deviated by 
two categories from his response in the other survey, his 
response was listed as "Marked Deviation." If his response 
to a question in one survey was completely opposed to his 
response to that question in the other survey, it was listed 
as being in "Complete Disagreement." 
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7able 5 . Relative A£ree :::en t of Responses Cbte.ined in Orie:inal Survey and Responsee Obtair..ed in Follow-up Survey. 
Perf.ect Aeree::J.ent Slight Deviation l!ark.ed Devie. tion Con.plete Li sap:reemen t 
CrL1inal Surve· D"ily l.onthl)i Yearly Never Daily Monthlj> Monthly Yearly Yearly Never Daily Mont hly Yearly I\ ever Dail y t.eve r 
"'' 
;,h tv Oh Pok o • . l v , >n chl v IYe arh 'ever :ont hl v Dail v Yearly l.'onthly never Yearly Yearl)i Neve1· Daily ~:o nthly iiEV(·:· Daily 
Too lE" ~!! ~r~ to:-!!_ 
'1ood t urner's eauee 18 
CutsiC.e c e.l i pers ll 
I nsi ie cali;·el'S ll 
her;..er:~rod i te ll 
cali ·ers 
Keyl.o le c&lii ei· s 19 
'lh.I·eaC. cE.:.li··ers 12 2 
Four.d.rJ &. forei ne 18 l 
calii=ers 
Di videz·s 8 
Tr h; ... ,.e l o i r:. ts 2 10 2 
Beu;J.. co ..• l as s 2 2 
BO\\ co-p~ss 6 13 l 
!\{F~r::..in!! t:eur.: e 3 ll 2 
Butt 
€aug e 18 
: orti Ee geu? e 18 
5cratc!1 eaug e 1 0 2 2 <0 
I 
Srnall-hcJ.e ga~e 1 0 2 2 
Te le scor.ing ~aee 4 2 ll 
Thickness or feeler 8 3 2 
~&f8 
St:.;:J.:!ard <!alit-er 3 10 
" 
€ace 
3n<•f! ia.z:e l 
Flue E•ze 2 
Rir.€ e:e.oe 4 2 a 4 
3..Ir face gag e 
' 
6 8 4 
;.::..ec trc ... a:gnetic lo l co-·:."'I'cttcrs 
f-roj~cted iu..&.ge 
co.-1;.:~n .. tcrs 
2 l.G 
Lizb.t-tef;._,, 
cc ... rJ.n: t ors 
2 l? 
Joh:11"ssor. f~E:e blccks 4 ~ 
(}ages 
P.ollir.P' ;cill ~&;- e 15 
''li re £'!":!.£~ ll 3 
u.s. St~ . E":·e fer 
sheet iron ~r.d 15 
steel 
Sere·.·: £l..t;6 5 2 2 
" " 
Twist dri ll gage 3 
~erni~! 
Vei ·niat· cal i pers 4 l 8 2 2 l l 
Dovetail vern ier 16 2 cali ~e rs 
Geur tooth ve rni E:I' 
cali1:.1ers l l 13 2 
Vernier hei .,ht "a"e 2 l 9 5 l l 
Vernier dq; th gage 5 10 3 l 
Bules 
Comc:.on ruler 8 3 3 
Bench rule 16 2 
Yardstick 2 17 
Foldi ng rule 3 ll 1 3 
Zig-zag rule 2 13 1 2 
(Conclude~ on next page) 
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Perfect A'greement Sligh t Deviation Marked Deviation Com}:olete Di sa.Q:i-ee .wen t 
Original Surve y Daily ~o;onthly Yearly Never Daily llonthly llonthly Yearly Yearly Never Daily l.l_onthly tfea r1y Never Daily Never 
Reliability Check Dail:,· lw;onthly Yearly Never Monthly Daily Yearly~ llonth1 Never Yearl_y Yearl,y_ Never Daily Monthly Never Dailv 
~(Cont.) 
Fush-pull rule 3 1 9 1 1 1 3 1 
Shrinka O!e rule 1 15 1 3 
Stee l r ule 11 7 2 
Slide ca.lir-er rule 5 3 8 1 2 1 
Rule defth £age 4 1 9 1 2 1 1 1 
Sq uares 
Try square 5 1 8 1 1 2 1 1 
Steel square 11 6 1 1 1 
Fra..u.ing squere 1 14 1 2 1 1 
Coa:.bine. tion squ&re 11 7 1 1 
Die makei ' 1 s sqtn~.re 2 1 13 1 1 2 
Cali}.Bl' square 17 1 1 1 
Tates 
Steel t ~q:-e 4 2 7 1 2 1 2 1 
Cloth ta1=e 17 1 1 1 
Surve~ror 1 s che.i:-: tape 20 
Arc:-li tee~' s t ape • 19 1 
Builder's ta~e 18 1 1 
Scale a 
Arci!i te et 1 s scc:.le or 4 11 1 1 3 
Dr&f t s ...... L ' s scale 
Irir:ter ' s liao ._:s.ue:;e 1 1 8 1 
: .. iC l 'Q,!.e t,£!',!! 
' Cut~iJe. ... icroweter 12 7 1 
calif:cr 
I r..si-:.e ;..icro ... e ter a 1 7 1 1 1 1 
cali1-er 
Ir.dicatir.e bH:.ch 2 1 9 1 1 1 1 2 2 
.:.icro ... eter 
~~icro ... eter depth gace 9 1 8 1 1 
f-e:~er ._..~"e : .. ic r c:;,eter 17 1 1 1 
C!!lifel-
Ct her Lircar ~suri ng 
Too l s - ---
Sole ga:?e 1 19 
Hank counter 1 19 
Cut o.u.eter 20 
F-1ck cowner 19 1 
Dial sheet ge.r.e 16 1 1 1 1 
Di~l de1-th gar;e 1 1 11 1 1 4 1 
Ditt.l bench· eae;e " 12 1 2 
Inside dial gage 2 12 1 4 1 
Butt.or. gace 15 1 1 3 
I ns~ectcr 1 s ~icro~ete 1 16 1 1 1 
caliper gage 
::ylinde r gage 17 1 1 1 
I ns~ector • s gage 1 17 2 
Licrooe ter cali1-er 3 12 2 3 
gage 
Taper gb,;o 2 12 2 1 1 1 1 
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An analysis of Table 5 reveals that 81.40 per cent of 
the responses in the follow-up survey were identical to those 
made in the original survey. In the follow-up survey, every 
one of the 20 industrialists indicated the frequency of use 
of the surveyor's chain tape, sole gage, hank counter, and 
cut meter to be exactly the same as he had reported in the 
original survey. 
The responses made in each of the two surveys showed a 
high degree of consistency for tools which are most often 
used, such as outside calipers, inside calipers, ·dividers, 
thickness or feeler gage, steel rule, combination square, and 
outside micrometer caliper. 
A good example of consistency is seen in the responses 
to the use of the outside micrometer caliper. The twelve 
respondents who indicated that it was used daily and the 
seven respondents who indicated it was never used made 
identical responses in each survey. The one respondent who 
checked "Never" on the original survey indicated it was used 
"Yearly" when responding to the follow-up survey, a rela-
tively minor inconsistency. 
A high degree of inconsistency is evident between the 
responses to the use of the common ruler in each of the two 
sruveys. Six respondents completely reversed their original 
responses: three who indicated on the original survey that 
a common ruler was used "Daily" changed their response to 
35 
"Never" on the follow-up survey, while three who said it was 
"Never" used changed their response to "Daily." Other 
examples of marked inconsistencies between responses are seen 
in the frequency of use of the marking gage, scratch gage, 
small hole gage, standard caliper gage, wire gage, u. s. 
Standard gage for sheet and plate iron and steel, screw gage, 
folding rule, push-pull rule, indicating bench micrometer, 
dial depth gage, and inside dial gage. 
A comparison of the total use for each of the tools in 
the two surveys appears in Table 6. 
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Table 6. Results of Reliability Check ~Total Use of Each 
Tool by Number of Responses and Per Cent for the 
Original Survey and Follow~up Survey. 
OriP:inal Follow-un Per Per 
Tool Fer Per Cent Cent 
Number C_tmt Number Cent Gain Loss 
l~} l~J ( 3) ( 4} (51 (6) 1?T 
Wood-turner's gauge 2 10 0 0 0 10 
Outside calipers 14 70 13 65 0 5 
Inside calipers 14 70 13 65 0 5 
Hermaphrodite calipers 8 40 9 45 5 0 
Keyhole calipers 1 5 0 0 0 5 
Thread calipers 3 15 7 35 20 0 
Foundry and forging 
calipers 1 5 1 5 0 0 
Dividers 12 60 12 60 0 0 
Trammel points 9 45 g 45 0 0 
Beam compass g 45 9 45 0 0 
Bow compass 6 50 7 35 5 0 
Marking gauge 7 S5 7 55 0 0 
Butt gauge 2 10 1 5 0 5 
Mortise gauge 2 l.O 1 5 0 5 
Scratch gage 7 55 8 40 5 0 
Small-hole gage 7 55 9 45 10 0 
Telescoping gage 8 40 9 45 5 0 
Thickness or feeler 
gage 14 70 15 65 0 5 
Standard caliper gage 7 35 8 40 5 0 
Snap gage 10 50 9 45 0 5 
Plug gage 11 55 l.O 50 0 5 
Ring gage 12 60 10 50 0 10 
Surface gage 11 55 12 50 5 0 
Electromagnetic 
-
comparators 3 15 3 15 0 0 
Projected image 
comparators ? 35 ? 35 0 0 
Light-beam comparators 3 15 2 10 0 5 
~ohansson gage blocks 10 50 11 55 5 0 
Rolling mill gage 1 5 1 5 0 0 
Wire gage 7 35 5 30 0 5 
u.s. Standard gage for 
sheet iron & steel 4 20 3 15 0 5 
(Continued on next page) 
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Table 6. (Continued) 
Original Follow-up Per Per 
Tool .l:'er Per Cent Cent 
Number Cent Number Cent Gain Loss 
(1) (2) (3} (4} (5} ( 6) 1?1 
Screw gage 6 30 12 60 30 0 
Twist drill gage g 45 13 65 20 0 
Vernier calipers 11 55 11 55 0 0 
Dovetail vernier 
caliper 2 10 3 15 5 0 
Gear-tooth vernier 
calipers ? 35 6 30 0 5 
Vernier height gage 11 55 10 50 0 5 
Vernier depth gage 10 50 9 45 0 5 
Common ruler 9 45 9 45 0 0 
Bench rule 3 15 2 10 0 5 
Yardstick 3 15 3 15 0 0 
Folding rule ? 35 6 30 0 5 
Zig-zag rule 4 20 6 30 10 0 
Push-pull rule 10 50 8 40 0 10 
Shrinkage rule 5 25 2 10 0 15 
Steel rule 13 65 13 65 0 0 
Slide caliper rule 11 55 10 50 0 5 
Rule depth gage 10 50 9 45 0 5 
Try square 9 45 10 50 5 0 
Steel square 12 60 14 ?0 10 0 
Framing square 3 15 5 25 10 0 
Combination square 12 60 13 65 5 0 
Die-maker's square 6 30 5 25 0 5 
Caliper square 2 10 2 10 0 0 
Steel tape 12 60 11 55 0 5 
Cloth tape 2 10 1 5 0 5 
Surveyor's chain tape 0 0 0 0 0 0 
Architect's tape 0 0 1 5 5 0 
Builder's tape 1 5 1 5 0 0 
Architect's or 
Draftsman~ s scale 6 30 ? 35 5 0 
Printer's line gage 1 5 2 10 5 0 
(Concluded on next page) 
38 
Table 6. (Concluded} 
Original Follow-up Per Per 
Tool Per Per Cent Cent 
Number Cent Numb_e_r LCent_ Gain L_O_S_S 
{1} {2\ (3\ lAl _l5l l_6j 1!ll 
UUtside micrometer 
caliper 12 60 13 65 5 0 
Inside micrometer 
caliper 11 55 13 65 10 0 
Indicating bench 
micrometer 8 40 9 45 5 0 
Micrometer depth gage 11 55 12 60 5 0 
Paper gage micrometer 1 5 2 10 5 0 
Sole gage 1 5 1 5 0 0 
Hank counter 1 5 1 5 0 0 
Cut meter 0 0 0 0 0 0 
Pick counter 1 5 0 0 0 5 
Dial sheet gage 2 10 3 15 5 0 
Dial depth gage 8 40 4 20 0 20 
Dial bench gage 8 40 6 30 0 10 
Inside dial gage 7 35 4 20 0 15 
Button gage 5 25 1 5 0 20 
Inspector's micrometer 
caliper gage 3 15 2 10 0 5 
Cylinder gage 1 5 2 10 5 0 
Inspector's gage 3 15 1 5 0 10 
Micrometer caliper gage 5 25 6 30 5 0 
Taper gage 7 35 7 35 0 0 
Gain and Loss Totals 225 225 
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In Table 6, each deviation of one response amounted to a 
discrepancy of 5 per cent. The table shows a total gain of 
225 per cent and a loss of 225 per cent, making a total of 
450 per cent deviation between· the responses of the two sur-
veys for the 79 tools involved. This represents an average 
inconsistency of 5.7 per cent, or an average consistency 
between the two responses of 94.3 per cent. 
The total use was reported to be the same in each of the 
two surveys for the following tools which are used by begin-
ning workers in nine or more of the companies responding: 
dividers, trammel points, beam compass, vernier calipers, 
common ruler, and steel rule. 
Responses to the total use of the screw gage differed 
greatly in the two surveys. In the original survey only six 
respondents (30 per cent) indicated it was used in their 
industry by beginning workers but in the follow-up survey 
twelve respondents (60 per cent) indicated that it was used. 
In comparing the original response to the follow-up 
response, no tool which was included in the educational sur-
vey instrument showed a total use loss of more than two 
respondents (10 per cent), while seven tools which were 
included in the survey instrument showed a total use g~in of 
from two to six responses (10 to 30 per cent). 
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2. The Educational Survey 
Construction of the instrument.-- A test was constructed 
to be administered to male seniors enrolled in industrial 
education programs in Massachusetts. This test included all 
linear measuring tools identified by 50 or more industrialists 
as being used daily or monthly by beginning male workers in 
their employ (See column 5, Table 8, page 53, of this study). 
The test items consisted of illustrations of the tools thus 
identified and the testee was instructed to write the name of 
each tool in the space provided. The items were arranged in 
the same groupings as they appeared in the Industrial Survey 
Instrument, but the names of the categories were not identi-
fied in the test. 
Following the 45 items concerned with tool identifica-
tion was a series of illustrations of rules, tapes, verniers, 
and micrometers. The testee was requested to enter, in the 
space provided, the correct measurement for each of the 
points indicated on the rules and tapes illustrated. The 
designated points on the rules depicted measurements in 
eighths, sixteenths, thirty-seconds, sixty-fourths, tenths, 
and hundredths of an inch. TWo sections of tapes were illus-
trated, one designed to test ability to read a tape in feet, 
inches, and eighth inches and the other designed to test 
ability to read a tape in tenths of a foot. Two illustrations 
of verniers were included to test ability to read vernier 
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settings. Four different micrometer settings were illustrated, 
the first three designed to test ability to read a micrometer 
in thousandths of an inch and the fourth concerned with read-
ing a micrometer in ten-thousandths of an inch. 
A copy of the test is included in Appendix B of this 
study, pages 125-132. 
Selection of the sampling to be tested.-- The sample 
population to which the test was administered was limited to 
male seniors enrolled in industrial and vocational education 
programs in Massachusetts. A large proportion of this group 
would enter the ranks of beginning workers in industry in a 
matter of months and their familiarity or lack of familiarity 
with the test items would be some indication of their ability 
as a group to meet the requirements of industry as indicated 
in the industrial survey. 
A letter and a copy of the test were sent to principals 
of high schools, to directors of industrial arts and/or voca-
tional education programs, and to teachers of industrial arts, 
requesting their cooperation in administering tne test to 
seniors enrolled in industrial education courses. A form was 
enclosed on which the educator could indicate his willingness 
to cooperate in this study and the number of tests he would 
need for seniors enrolled in programs under his jurisdiction. 
A copy of the letter sent to educators and the form they 
were asked to complete and return is included in Appendix B 
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of this study (pages 133 and 134). 
Data to be treated.-- Data gleaned from the industrial 
survey concerning the frequency of use of the various linear 
measurement tools and a comparison of the response of 158 
male seniors in five vocational schools and 182 male seniors 
enrolled in ten comprehensive high schools will be treated in 
the following chapter. The analysis of these data will 
identify tools in relation to manufacturing classifications 
and in relation to the various areas of specialization offered 
in representative educational programs. 
CHAPTER IV 
TREATMENT OF THE DATA 
1. The Industrial Survey 
Classification of responses.-- As each completed indus-
trial survey instrument was received from a respondent it was 
classified according to the industry (Furniture and Fixtures, 
Fabricated Metal Industries, Paper and Allied Products, etc.) 
which it represented. Usable data were obtained from 169 of 
the 230 companies contacted which were classified as "Manu-
facturing, Durable Goods," a response of 73.5 per cent. 
Usable data were obtained from 174 of the 308 companies con-
tacted which were classified as "Manufacturing, Non-Durable 
Goods," a response of 63.8 per cent. 
Figure 1 shows the number of companies contacted, the 
number of companies which responded, and the per cent of 
response for each industrial classification. 
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Figure 1. Response to the Industrial Survey, Indicating the Number ~ Companies Contacted, the Number ~ Ccmpanies 
Which Responded, and the Per Cent of Response far Each Industrial Cless1f1cat1on. 
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Inspection of Figure 1 indicates that the "Manufacturin& 
Durable Goods" industries were more extensively represented 
in terms of response than were the "Manufacturing, Non-
Durable Goods" industries. Only two industries were not 
represented in the final returns as the company selected to 
represent each of these industries failed to respond. These 
industries employ the smallest number of 16-24 year old male 
workers in each of the two categories, viz: "Logging", 
employing but 84 of the 22,959 people in this age group 
engaged in manufacturing of Durable Goods, and "Tobacco Manu-
factures", employing but 95 of the 30,750 people in this age 
group engaged in the manufacture of Non-Durable Goods. 
It will be noted that "Logging" and "stone and Clay" are 
the only two industries which have less than 50 per cent 
representation in responses from the Durable Goods industries. 
Representation in the Non-Durable Goods industry was less 
than 50 per cent for six industries, namely: Bakery Products; 
Tobacco Manufactures, Yarn, Thread and Fabric Mills, Printing, 
Publishing and Allied Industries, Petroleum and Coal Products, 
and Leather & Leather Products except Footwear. 
Tabulation of responses.-- Each response of "Daily", 
"Monthly", "Yearly", or "Never" was tabulated for each of the 
79 tools listed in a completed survey instrument. This step 
was repeated for each of t?e survey instruments returned by 
companies which represented a given industrial classification. 
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The "Daily", "Monthly", and "Yearly" responses to each tool 
were totaled to determine the total use of that tool made by 
beginning workers in that industrial classification. These 
procedures were repeated for each of the 31 industrial 
classifications and the total use of each tool by beginning 
workers in each industrial classification is shown in 
Table 7. 
Table 7. Tota l Use by Beginn:hng L.ale Workers in .i!:ach Manufacturing Industry of Each of the ?9 Tools Listed in the 
Industrial Survey Instrument as Reported by 343 Industrialists. 
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"" 
0 2 
0 
0 
" 
Primary iron and at•l 
" 
industries 5 0 2 2 1 3 4 3 2 2 2 4 
-o 
4 2 4 3 4 2 5 4 3 3 4 3 4 3 3 
0 
" 
Primary nonferrous 
.. 
s industries 4 1 1 0 0 0 0 0 0 0 0 2 2 1 2 0 2 1 3 0 1 1 1 0 1 0 0 
·o Fabricated metal industries 23 0 5 5 6 10 11 1 3 5 13 11 12 ? 4 e 5 10 5 16 e 9 11 14 6 12 e 4 
~ 
'j 14aoh1nery, except eleotrioal 40 5 19 13 19 26 33 2 16 29 30 20 10 5 13 7 16 15 37 23 32 13 30 4 33 14 g 
" 
Electrical me chinery, equip-
~1 ., meet and supplies 4 15 13 12 16 22 ? 8 20 21 18 13 8 13 10 14 9 2? 13 16 10 19 6 19 15 9 
':J 
~ hlotor vehicles and motor 
:a vehicle equipment 5 0 0 1 2 2 2 0 0 2 2 1 0 0 1 0 0 0 2 0 1 1 2 0 2 1 0 
Aircr.aft and parts 2 1 2 0 1 1 2 1 1 1 1 0 1 0 0 0 0 0 2 1 1 0 0 0 1 0 0 
Ship and b ce t bu1ldi ng and 
repe ir 11 0 2 3 3 5 2 1 1 1 1 9 5 4 10 e e 3 e 6 5 e ? 6 e 1 1 
Railroe.d and miscellonerua 
transpOrtation equipment 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
All other durable goods 30 4 16 11 10 14 20 3 6 16 15 15 5 6 13 3 g 1 22 13 16 14 16 6 16 17 5 
Durable Goods Total IH 17 66 53 56 83 100 )33 45 90 6? 96 56 36 ?4 4? ?5 40 133 78 94 73 102 36 105 62 34 
14eat products 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bakery products 6 0 1 0 0 1 0 0 0 0 0 1 1 1 1 0 1 0 1 0 0 1 1 0 1 0 0 
Other food industries 19 1 4 4 3 5 3 0 0 2 2 4 4 3 ? 6 6 4 ? 5 6 2 3 4 5 2 0 
Tobacco manure ctures 0 
- - - - - - - - - - - - - - - - - -
- - - - - - - -
" 
Knitting mills 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
"" 0 0 Yarn, thread, and fa brio 
" mills 31 1 3 0 1 4 3 0 0 1 2 11 3 9 9 5 7 2 e 3 3 6 5 3 3 2 1 .. 
0 '"' 
"' 
Other textile mill products 10 0 1 0 1 2 0 1 1 2 2 2 3 2 1 0 0 2 2 1 1 2 0 2 1 1 
" .. 
.s Apparel & other fabricated 
I textile products 13 0 0 0 0 0 0 0 0 0 0 7 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 
" 0 
71-1 z Paper and allied products 21 0 4 2 2 4 3 1 1 1 1 13 6 9 10 5 10 6 3 5 5 1 4 1 0 
!!' Printing publishing and 
~ allied industries 16 0 0 0 0 0 2 0 0 0 0 14 4 e 2 1 5 0 10 2 1 3 5 2 3 0 0 
+> Chemicals and allied products e 0 0 0 0 0 0 0 0 0 0 1 
" 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
e 
~ Petroleum & ooel 
:a 
products 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
:;; Rubber pro duets 12 0 1 0 0 0 3 0 1 1 1 4 3 4 2 0 1 0 3 1 1 0 1 0 1 1 0 
Footwear, except rub11Der 25 0 0 0 0 0 0 0 0 0 0 7 3 6 1 0 1 0 5 1 0 0 0 0 1 0 0 
Leather & leather products, 
except tootwear 6 0 1 0 0 1 1 1 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0 
N on-Durabl.AI Total 174 2 15 6 6 16 17 2 3 7 9 65 26 54 35 19 28 8 47 21 16 19 23 ll 21 e 2 
:Manutactur1ng Total ~ 19 81 59 64 99 117 35 46 97 96 161 62 92 109 66 03 46 160 gg 10 92 125 49 126 70 36 
(Con cluded on next pace ) 
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Logging 0 - - - - - - - - - - - - - - - - - - - - - - - - - -
Sawmills, planing mills and 
mill work 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1ai1scellanews wood products 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Furniture and fixtures 8 5 2 0 0 2 2 1 2 2 2 2 2 0 0 0 0 0 1 1 1 0 1 2 2 2 2 
Q-lsas snd glass products 1 1 1 1 1 1 1 1 1 1 l 1 1 1 0 0 0 1 1 1 1 0 0 0 0 1 1 
~ Stelle and clay products 3 2 0 0 0 0 2 0 2 2 l 2 0 0 0 0 0 l 1 1 l 0 0 1 l 0 l 
0 Primary iron and steel 0 
" 
industries 5 4 3 0 1 0 3 1 3 3 3 3 1 0 0 0 0 l 3 2 1 l 2 1 2 3 2 
..... 
.0 Primary nonferrous II · industries 4 2 0 0 0 0 0 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 ~ 
~ Fabr1 ca ted metal indus tries 23 
12 1 0 0 3 8 l H 15 10 14 3 0 0 0 0 3 ? g 5 3 3 2 2 6 6 
~ Machinery, except electrical 40 28 1 1 2 2 19 1 36 34 
g 30 3 0 0 0 0 4 15 20 1? 11 15 8 10 1? 22 
.... Electrioa1 m cbinery, equip-
" ., ment ll!llld supplies 31 21 1 0 2 2 18 2 26 23 18 23 2 0 1 0 0 7 15 5 13 4 
g 8 8 10 12 
'\l 
" 
1lotor Tehi ales and motar ~ vehicle equipmBJ t 5 1 0 0 0 0 2 0 4 2 l 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
.A.ircratt and pe.rts 2 0 0 0 0 0 1 0 2 2 1 2 0 0 0 0 0 0 1 2 2 0 1 0 l l l 
Ship and boat buildiq; 5ld 
ro~ir ll 11 l 0 1 4 4 0 4 3 l 1 0 0 0 0 0 0 0 2 0 0 0 l 0 l l 
Railrc:ad and miscellaneous 
tran.portatioo equipment l l 0 0 0 0 l 0 l 1 l l 0 0 0 0 0 0 0 0 0 0 0 0 0 1 l 
All other durable goods 30 19 1 3 2 4 ll 2 22 19 13 19 3 l l 1 1 1 7 6 7 3 5 3 4 
g 8 
Durable Goods Total /" 109 1 5 9 18 72 9 125 lOB 71 100 15 2 2 1 1 18 51 60 48 22 37 26 30 52 58 
Meat product a 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bakery products 6 l 0 0 0 l 0 0 l l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Other t ood ind IL!tries 19 8 1 2 0 0 5 1 7 8 2 6 0 0 0 l 0 0 0 2 0 0 0 l 0 l 3 
Tobacco na nufactures 0 - - - - - - - - - - - - - - - - - - - - - - - - - -
" 
Knitting mills 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
"' 8 Yarn, thread, and tsbric 
0 mills 31 9 4 0 0 0 2 0 5 3 l 3 0 0 2 2 7 0 0 1 0 0 0 0 0 2 2 
" ..... Other textile mill products 10 3 l 0 0 0 0 1 2 2 l 
.0 2 l 1 0 0 0 0 l 1 0 1 1 0 0 l l 
" a Apparel & other tsbrioa ted 4 ~'-o 
I textile products 13 2 0 0 1 0 0 0 0 0 0 0 0 l 2 0 0 0 0 l 0 0 0 0 0 
8 2 2 5 z Paper and allied products 21 13 0 0 4 9 8 4 5 g 0 0 0 1 4 2 2 0 0 0 0 0 3 0 
,.; Printing, publishing and !! allied industrieo 18 8 0 1 0 0 4 12 5 0 3 l 7 0 0 0 1 1 0 0 0 0 0 0 0 0 0 
... 
" " Chemioals & allied pro duets 
" 
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
" '\l Petroleum & coal prod \X: te 1 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
" 
" Rubber products 12 4 0 1 1 2 l 1 4 2 0 1 0 0 0 0 0 l 0 2 0 0 1 
"' 
0 2 2 0 
Footwear, except rub!ber 25 3 3 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 
Leather &. leather produc ta, 0 1 except tootweer 6 1 0 0 0 0 1 l l 1 0 l 1 0 0 0 0 1 0 0 1 0 1 l 0 
Non-Durable Tots 1 IH 53 15 4 1 '5 19 19 34 25 12 19 17 ll 3 4 11 6 3 9 0 2 3 1 3 11 6 
Manu:racturtng Total ... 162 26 9 10 23 91 28 159 133 83 119 32 13 5 5 12 24 54 69 48 24 40 2? 33 63 64 
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No information is available on the linear measuring tools 
used by beginning workers in the "Logging" industry or in the 
"Tobacco Manufactures" industry as the one company selected 
to represent each of these industries failed to return a 
completed survey instrument. 
Although all linear measuring tools listed in the indus-
trial survey instrument were mentioned as being used by at 
least one industry classified under the title "All Other 
Durable Goods" little significance can be applied to this 
response due to the limited number and heterogeneity of the 
industries responding. The respondents of both the "Machin-
ery, Except Electrical" and the "Electrical Machinery, 
Equipment, and Supplies 11 classifications reported that their 
beginning workers would use 75 of the 79 tools listed in the 
survey instrument. Those representing the "Fabricated Metal 
Industries" reported that beginning workers use 72 of the 79 
tools listed. 
The largest number of different linear measuring tools 
used by beginning workers in the Non-Durable Goods industries 
was reported by respondents representing the "Other Food 
Products" classification. These industrialists report that 
61 of the 79 tools listed are sometimes used by beginning 
workers in their employ. 
The only industrial classification which reported that 
none of the 79 tools listed in the industrial survey 
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instrument was the Non-Durable Goods Classification of "Knit-
ting Mills". 
Other Non-Durable Goods industries reported little use 
of the tools listed. The ring gage was the only tool used in 
the "Meat Products" industry and the common ruler was the 
only tool used in the "Chemicals and Allied Products" indus-
try. The common ruler, yardstick, and steel tape were the 
only tools reported as being used by beginning workers in 
the "Petroleum and Coal Products" industry. 
The steel rule was the tool reported as having the 
greatest total use. In the survey 180 or 52 per cent of the 
respondents, representing 22 industrial classfications, 
indicated it was used by beginning male workers in their 
employ. It received the highest number of responses in the 
Durable Goods industries but was exceeded by the common ·ruler, 
yardstick, and steel tape in responses from the Non-Durable 
Goods industries. 
Every one of the 79 tools listed in the survey instru-
ment received at least one response lndicating it was used by 
beginning workers in the Durable Goods industries. Only two 
tools, the light beam comparator and the inside dial gage, 
were identified as never being used by any beginning worker 
in the Non-Durable Goods industries. 
Frequency of use.-- The total "Daily" use for each tool 
was determined by adding the number of respondents in each of 
Boston Un1v·'rsit" 1 T 
School oP. Ed,_ y; , 
L . ucatio.z:r ~brar.;v.; 
the 31 industrial classifications who reported that a tool 
was used "Daily" by beginning male workers 'in their employ. 
This total is indicated in Column (3) of Table 8. 
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Since the category "Daily" implies monthly use, all data 
in the "Monthly" column represent the summation of the 
"Daily" and "Monthly responses. This total is indicated in 
Column (5) of ·Table 8. Each tool which had a total of 50 or 
more responses in this column was selected for inclusion in 
the Educational Survey Instrument as already mentioned 
(page 4u). 
The total use of each tool was determined by adding the 
number of respondents who indicated that a tool was used 
"Daily", "Monthly", or "Yearly" by beginning workers in their 
employ. This total is indicated in Column (7) of Table 8 and 
the per cent of total use may be found in Column (8) of the 
same table. 
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Table 8. Frequency of Use by Beginning Male Workers ot Each 
ot the 79 Tools Listed in The Industrial Survey 
Instrument as Reported by 343 Industrialists 
Daily Monthly* Yearly** 
Per 
Tool ~ank Humber Rank Number Rank Number Cent 
(1) (2) (3) {4} (5) (6) (7) {8) 
Steel rUle 1 156 1 175 1 180 52.4 
Steel tape 4 109 4 147 2 162 47.2 
Common ruler 2 145 2 158 3 161 46.9 
Outside micrometer 3 lSB 3 151 4 159 46.4 
Outside caliper 5 106 5 147 5 158 46.1 
Dividers 6 106 'I 141 6 158 46.1 
Thickness or 
feeler gage 11 86 6 144 7 154 44.9 
Inside calipers 7 100 8 141 8 153 44.6 
Inside micrometer 9 93 10 116 9 133 38.8 
Combination square 8 95 9 116 10 126 36.7 
Steel square 10 88 ll 115 11 125 36.4 
Micrometer depth gage 12 83 12 111 12 119 34.7 
Vernier calipers 17 71 13 105 13 117 34.1 
Surta.ce gage 22 61 20 90 14 111 32.4 
Plug gage 14 eo 14 102 15 110 32.1 
Rule depth gage 21 61 18 94 16 110 32.1 
Yolding rule 13 81 15 102 17 109 31.8 
. Ring gage 16 '72 1'1 97 18 104 30.3 
Push-pull rule 15 74: 16 100 19 103 30.0 
Twist drill gage 20 68 19 94 20 99 28.9 
Slide caliper rule 26 59 22 89 21 99 28.9 
Snap gage 19 69 21 91 22 98 28.6 
Vernier height gage 27 54 23 88 23 97 28.3 
Vernier depth gage 30 51 26 82 24 96 28.0 
Standard caliper gage 29 51 24 83 25 95 27.7 
* Including also "Daily" data 
** Including also "Daily" and "MonthlY" data 
{Continued on next page) 
54 
Table 8. {Continued) 
Daily Monthly* Yearly** 
Per 
Tool Rank Number Bank Number Rank Number Cent 
(1) (2) (3) (4) (5) (6) (7) (8} 
Yardstick 23 60 27 82 26 92 26.8 
Try square 24 60 28 79 27 92 26.8 
Architect's or 
Draftsman • s scale 18 '11 25 83 28 91 26,5 
llerm.aphrodi te 
calipers 38 38 33 70 29 91 26.5 
Trammel points 55 20 34 68 30 90 26.2 
:Marking gauge 33 44 29 77 31 84 24.5 
Indioa•.t1ng bench 
micrometer 28 54 30 76 52 83 24.2 
Bench rule 25 60 31 76 33 82 23.9 
Small-hole gage 3'1 39 52 71 34 81 23.6 
Wire gage 39 36 35 66 35 81 23.6 
Jahanason gage 
blocks 40 36 37 65 56 81 25.6 
Thread calipers 54 20 42 57 37 80 23.5 
Scratch gage 55 42 58 63 38 78 22.8 
Telescoping gage 4l 36 39 65 59 74 21.6 
Die~er's square 54 44 40 61 40 70 20.4 
Dial bench gage 32 45 36 66 41 69 20.1 
Beam compass 49 22 50 ~ 42 69 ao.l 
Zig-zag rule 51 47 41 60 43 66 19.2 
Screw gage 45 30 44 56 44 64 18.'1 
Taper f!Ji ge 50 28 46 48 45 64 18.7 
lli crameter caliper 
gage 42 54 43 57 46 65 18.4 
Bow compass 36 40 45 52 47 61 17.8 
U.s. Standard @llge 
tor sheet and plate 
iron and steel 43 33 48 46 48 59 17.2 
Dial depth gage 46 29 4'1 47 49 54 15.8 
Projected 1mage 
camparator 44 31 49 45 50 52 15.2 
(Concluded on next page) 
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Tab1e s. (Concluded) 
Daily MonthlJ* Yearly** 
Per 
Tool Bank Number RaDk Number :Rank Number Cent 
(1) (2} (3) (4) {5} {6) ('7) (6} 
Framing sq•re 52 21 58 39 51 49 14.3 
Inside dia 1 gage 48 25 51 43 52 48 14.0 
Shrinkage rule 5l. 22 54 36 53 48 14.0 
Gear tooth vernier 61 13 59 2'1 54 48 14.0 
Inspector's micro-
meter caliper gage 55 20 53 37 55 40 11.7 
Butt gage 62 11 56 28 56 40 11.7 
Caliper sq\are 56 19 55 32 57 36 10.5 
Keyhole caliper 73 'I 68 24 5S 36 10.5 
Dovetail vernier 62 13 61 25 59 35 10.2 
Kertise p.uge '14 
' 
64 23 60 34 9.9 
Inspector's gage 58 16 57 28 61 33 9.6 
Paper gage m1 orom.et er 57 19 60 26 62 32 9.3 
Electr.agneti c 
ecmparator 63 13 65 83 63 29 8.5 
Printer's line gauge 4'1 26 58 28 64 28 8.2 
Cylinder pge 68 9 66 20 65 27 7.9 
Cloth tape 60 15 63 24 &6 26 7.6 
Woodturner•s gauge 69 9 69 19 67 26 7.6 
Dial ah•t gage 59 16 
'' 
20 68 24 7.0 
Light beam comparator 65 10 68 20 69 24 7.0 
Butt.on gage '10 9 70 18 '10 24 7.0 
Bui1der' s tape 71 9 '11 17 71 23 6.7 
:roundry and f'arging 
calipers '15 6 73 12 '12 21 6.1 
Bolling mill gage '12 g '12 14 73 19 5.5 
Sole gage 66 10 74 12 74 13 3.8 
Pick counter 6'1 10 75 11 75 12 3.5 
.Architect's tape 78 3 76 6 '76 10 2.9 
Surveyor's chain tape 79 1 79 4 77 9 2.6 
Hank counter 76 5 77 5 78 5 1.5 
Cut meter 77 4 78 5 79 5 1.5 
As indicated in Table 8, the steel rule is the most 
important tool used by beginning male workers in Massachu-
setts manufacturing industries. Of the ten tools indicated 
as being used most often in the course of a year, or even in 
the course of a month, only the thickness or feeler gage is 
not among the top ten tools used daily. This tool ranked 
eleventh in "Daily" use. 
Of the 45 tools selected for inclusion in the educa-
tional survey instrument by virtue of the fact that 50 or 
more industrialists indicated they were used "Monthly" only 
trammel points and thread calipers were not among the top 45 
tools listed for this extensive "Daily" use. Trammel points, 
which ranked in fifty-third place in "Daily" use, rose to 
thirty-fourth place for "Monthly" use. Thread calipers 
which ranked in fifty-fourth place in "Daily" use, was in 
forty-second place for "Monthly" use. 
Of the 45 tools included in the educational survey 
instrument only the micrometer caliper gage and the bow com-
pass were not ranked among the highest 45 tools used in the 
course of a year. The micrometer caliper gage was ranked in 
forty-third place for 11Monthly" use but dropped to forty-
sixth place for "Yearly" use. The bow compass ranked forty-
fifth in "Monthly" use but was in forty-seventh place for 
"Yearly" use. 
If the selection of tools for inclusion in the 
educational survey instrument had been based on 50 or more 
responses indicating that a tool was used "Yearly" only the 
beam compass, taper gage, U.S. Standard gage for sheet and 
plate iron and steel, dial depth gage, and projected image 
comparator would have been added to the 45 tools which were 
included. 
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Degree of precision with linear measuring tools.-- To 
assist in determining the degree of precision,the names of 
tools listed in the survey instrument were arranged in groups 
which involved the same types of measurement. Below each 
group of tools was a list of the graduations which appear on 
tools in that category. Industrialists were requested to 
indicate the degree of precision which the beginning worker 
should possess when measuring with the tools in each groupin~ 
These responses were tabulated and the result appears in 
Table 9, indicating the number of responses to each gradua-
tion listed for each group of tools and the per cent of 
respondents who checked each of these graduations. 
Table 9. Degree. at Prec1s1 ou Expected of Beginning :Male 
Workers 1'1 th Groups at Tools Listed in the Indus-
trial Survey Instrument as Reported by 343 Indus-
trialists 
Per 
Tools Degree ot. Precision Number Cent 
(1) (2} (3} (4) 
Verniers Thousandths or an inch 116 3~.6 
:rittieths d a millimeter 2 .6 
Rules 1/8 inch 36 11.1 
1/10 inch 4 1.2 
1/12 inch 3 .9 
1/14 inch 1 .3 
1/16 inch 59 17.2 
1/20 inoll. l .3 
1/24 inch 1 .3 
1/28 inch 1 .3 
l/32 inch '15 21.9 
1/48 inoll 2 .6 
1/50 inch l .3 
l/64 inch 108 31.5 
1/100 inch 24 7.0 
millimeters 8 2.3 
halt-mil11me'ters 3 .9 
Square a 1/8 inch 17 4.9 
1/16 inch 25 7.3 
1/32 inch 54 15.8 
1/50 inch 1 .3 
' 1/64 inch 84 24.5 
1/100 inch 31 9.0 
millimeters 3 .9 
halt-.millimeters 0 o.o 
(Concluded on next page) 
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~able 9. (Concluded) 
Per 
Tools Degra or Precision Number Cent 
(l) (2) (3) (4) 
Tapes teet 10 2.9 
l/10 toot 3 .9 
1{18 toot 8 2.3 
l/100 toot 10 2.9 
l/S.inch 56 11~4 
l/16 inch 103 30.0 
meters 2 .6 
centimeters 0 o.o 
millimeters l .3 
links 1 .3 
poles 0 o.o 
thermcaeter soa.le 0 o.o 
Architect's or 
Drattsman • s scale tull size 68 19.6 
reduced size 69 20.1 
enlarged size 36 10.5 
Printer's line 
gage printer's point system 28 8.2 
Micraneters thousandths at an inch 90 26.2 
Hal:t-thOlsand ths at e.n inch 32 9.3 
ten-thousandths at an inch 80 23.3 
hundredths o:t a millimeter 1 .3 
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An analysis of Table 9 reveals that most industrialists 
whose beginning workers .engage in linear measurement expect 
them to measure in the conventional units such as eighths, 
sixteenths, thirty-seconds, and sixty-fourths of an inch with 
rules, squares, and tapes; they further expect measurements 
to be made in thousandths of an inch with verniers, and 
measurements in thousandths and ten-thousandths of an inch 
with micrometers. 
One hundred and sixteen industrialists indicated that 
beginning workers in their employ should read verniers in 
thousandths of an inch. This was the greatest number of 
responses for any of the graduations listed in the survey 
instrument. The reading of rules in sixty-fourths of an inch 
ranked second in importance with 108 responses, the reading 
of tapes in sixteenth inches was third with 103 responses, 
and the reading of micrometers in thousandths of an inch was 
fourth with 90 responses. 
Beginning workers employed by the 343 industrialists who 
responded have very little occasion to make use of the metric 
system when making linear measurements with any of the tools 
listed. 
Interestingly enough, 69 industrialists indicated that 
their beginning workers using the architect's or draftsman's 
scale use its scales in making measurements on reduced-size 
drawings, but only 68 industrialists indicated that their 
beginning workers use this tool in making measurements on 
full-size drawings. 
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Comments of industrialists regarding use of tools.--
Two industrialists engaged in the manufacture of wire indi-
cated that while customers still place orders by gage sizes 
the wire industry uses decimal sizes. They also reported 
that micrometers are almost universally used in place of the 
wire gage. 
A steel manufacturer indicates that little use is made 
of gages in his industry. He says: "For many years now we 
will not process an order for steel where a customer orders 
by gage number until h~ gives us the decimal equivalent." 
An official of a company manufacturing firearms commented 
on his awareness of the need for instruction in the area of 
linear measure and enclosed a carbon copy of a company 
bulletin entitled "Training Program for Advanced Precision 
Inspection" which outlined a three year program of instruc-
tion for selected personnel from within the plant. This 
program included instruction in the use of many of the tools 
listed in the industrial survey instrument. 
Comments of industrialists regarding degree of preci-
sion.-- Some interesting comments were made by industrialists 
in regard to the ability of beginners to read graduations on 
linear measuring tools. One general manager of a machine 
manufacturing company commented that beginning workers: 
"Need not only skill in actual use but some 
degree of common sense in degree of accuracy in-
volved in mensuration. Just because a gage can 
be read to thousandths doesn't mean that every-
thing must be checked to that degree of accuracy." 
The superintendent of another company representing the rna-
chine manufacturing industry had this to say: 
"We feel that more training should be given 
to boys in the basic measuring instruments such 
as scales, micrometers, and vernier calipers. 
It seems that even Trade School graduates do not 
pay enough attention as to how many 64ths in a 
fractional part of an inch, or how many lOOOths 
make up parts of an inch." 
A representative of the fabricated metal industry wrote: 
" ••.. it might be helpful to state that, in 
our particular case, we use the fiftieth scale 
(decimal) to a great extent in most of our opera-
tions; if it has not already done so, the intro-
duction of this scale in the secondary school 
curriculum might be an advantage." 
A manufacturer of electrical equipment and supplies makes 
this statement: 
"In my consideration, the most important 
measurement skills (and the ones found the most 
lacking when needed) are the ability to read a 
standard scale to 1/16 of an inch and the ability 
to read micrometer calipers to 1/1000 of an inch. 
Many cases of beginning employees show an abso-
lute lack of any understanding of either of these 
2 instruments." 
The following significant comment was made by a representa-
tive of a shoe manufacturing company: 
"A worker beginning in our industry is 
normally not called upon to use any of tools 
checked, since most operations are pre-determined 
and semi-automatic. However, should this begin-
ner want to progress in this industry a knowledge 
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of measurements - rules, micrometers, and gauges -
would be necessary. The degree of precision 
starts about 1/64 = 3/4 iron = 1 oz. = 0.016 = 
0.14 millim. 1/48 = 1 iron= 1-1/2 oz. =etc ..••• " 
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Other comments of industrialists.-- Many industrialists 
who responded to the survey thought the study had merit. A 
representative of the fabricated metal industries wrote: 
"We are certainly in complete agreement 
with your research project in terms of its 
objective. We have found, for the most part, 
that personnel enrolling in our own training 
programs, in general, tend to be deficient in 
basic arithmetic, algebra, and trigonometry." 
A manufacturer of textile machinery made this comment: 
"These measurements, where necessary to 
use, are so common to those who use this skill 
that it is apt to be taken for granted that 
incoming boys have the knowledge. The instruc-
tion also tends to be hurried and incomplete. 
Hence the idea is a good one." 
This comment was made by a manufacturer of motor vehicle 
accessories: 
"Definite step in the right direction to 
include as a part of general education in the 
public schools. It will certainly_reduce the 
amount of supervisory hours spent with begin-
ning workers. Approximately only 1 out of 5 
beginning workers have a knowledge of measuring 
instruments." 
Not all comments were so favorable. One representative of 
the primary iron and steel industry said: 
"In our opinion the teaching of skills in 
the above specialized instrumentation is of 
dubious value. We believe that if general educa-
tion in the public schools teaches only basic 
mensuration and the theory of the vernier scale 
the pupil can then easily pick up more specialized 
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mensuration within industry." 
Another response from a machine manufacturer was that the use 
of tools should be taught only in connection with the trade 
in which they would be used and should not be taught in the 
high school curriculum. 
A very large manufacturer of electrical and electronic 
supplies made this statement: 
"In general, hiring policy for these 
positions requires that the job applicant 
have a basic knowledge of how to use meas-
uring tools such as rules, micrometers, 
verniers, go and no-go gages, optical com-
parators, and squares. Our experience has 
been that additional on-the-job training and 
experience is adequate to equip the individual 
with the know-how he may need to have to use 
other types of measuring tools as required."· 
The importance of a few basic fundamentals was stressed by 
this representative of the clay and stone industry: 
"We can teach use of micrometers, verniers, 
etc. fairly easily provided the beginner under-
stands English units of linear measure, knows 
his fractions, and understands the decimal system." 
·, 
His comment is supported by this statement from a company 
categorized as a fabricated metal industry: 
"Beginning workers should understand 
English systems of linear measure and also 
decimal notation for same, be able to read 
and use 6 in. scales graduated into 64ths, •••• " 
Another problem encountered with beginning workers who make 
linear measurements is expressed by this manufacturer: 
"Teaching a man to read a mike is no 
problem for us. To have him write down his 
readings in a legible fashion is something else 
again." 
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And a representative of a large jewelry company whose begin-
ning workers use few linear measuring tools makes this state-
ment: 
"It does not seem as requisite to teach 
the specific use of measurement tools as it 
does to teach ihe ability to think through to 
a correct conclusion the working and use of any 
tool." 
2. The Educational Survey 
Classification of responses.-- Completed educational 
survey instruments were received from five vocational schools 
and ten high schools. As specific industrial training empha-
sizes certain tools and skills the responses of the 158 
seniors from five vocational schools were grouped according 
to the vocational course in which each testee was enrolled, 
making a total of ten categories. Each of the schools repre-
sented had some testees enrolled in the Machine Shop course, 
making this the largest single category in the survey with 53 
respondents. Other vocational courses represented were: 
Auto Body, Auto Mechanics, Cabinet Making, Carpentry, 
Drafting, Electricity, Printing, Sheet Metal, and Welding. 
The responses of the 182 high school seniors were clas-
sified according to the high school in which each testae was 
enrolled, a total of ten categories, ranging in size from two 
to 41 respondents. 
Scoring of the educational survey instrument--correct 
identification.-- Pupil responses to each item on the 
educational survey instrument which required identification 
were scored as "correct Identification" if they labeled the 
tool illustrated with any of the names used by the various 
tool manufacturers to describe that tool. The following 
scoring key was used to determine "Correct Identification": 
1. Outside calipers 
2. Inside calipers 
3. Hermaphrodite calipers 
4. Thread calipers 
5. Dividers 
6. Trammel points 
7. Bow compass or Compass 
8. Marking gauge 
9. Scratch gage 
10. Small hole gage 
11. Telescoping gage 
12. Thickness gage or Feeler gage 
13. Standard caliper gage 
14. Snap gage 
15. Plug gage 
16. Ring gage 
17. Surface gage 
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18. Johansson gage blocks, Hoke blocks, or Gage blocks 
19. Wire gage 
20. Screw gage 
21. Twist drill gage or Drill gage 
22. Common ruler, School ruler, or Ruler 
23. Bench rule or 1' rule 
24. Yardstick 
25. Folding rule 
26. Zig-zag rule or Spring-joint rule 
27. Push-pull rule, Pocket tape, Tape rule, Flexible 
steel rule, or 6 1 Steel tape 
28. Steel rule, Steel scale, Machinist's rule, or 
Machinist's scale 
29. Slide caliper rule or Caliper rule 
30. Rule Depth gage 
31. Try square 
32. Steel square 
33. Combination square 
34. Die-maker's square 
35. Steel tape, Surveyor's tape, Cloth tape, Tape 
measure, or Tape (This scoring was necessary 
because of the illustration used in the survey 
instrument.) 
36. Architect's scale or Draftsman's scale 
37. Dial bench gage 
38. Micrometer caliper gage 
39. Outside micrometer caliper or Outside micrometer 
40. Inside micrometer caliper or Inside micrometer 
41. Indicating bench micrometer or Dial bench micro-
meter 
42. Micrometer depth gage or Depth micrometer 
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43. Vernier caliper 
44. Vernier height gage 
45. Vernier depth gage 
Table 10 indicates the number of vocational school 
seniors enrolled in each of ten vocational courses who iden-
tified correctly the tools illustrated in the survey instru-
ment. Column (12) of this table indicates the total number 
and Column (13) indicates the per cent of the 158 vocational 
school seniors tested who identified correctly each of the 
45 tools illustrated. 
69 
Table 10. Results of Vocational School Survey, Indicating 
Number of Students Tested in Each Course Who 
Identified Correctly the Tools Illustrated in the 
Survey Instrument 
Ul tit) 
0 Q 
..-f .... g. s:; ~ ~ ..... 
~ «S ~ .p ~ Oj Vocational ..:: ~ .... .p 0 k tlO 0 tlO Q) ~ Course 0 • .p .p A .... t> R ::a tlO lXI ::a G) R .... k R .... R I J2:l R e .p .p .... .p .p ~ 0 0 0 .... e' .... 0 t R ., .p .p ~ ~ .~ .... 4) ..... ~ ~ ~ cd :: ~ ~ : 0 0 
llJ 21 1(3, (4) Hi1 I( 61 I<" (8) I( 9) ,10) ~ll, (12) (13) 
Humber Tested 9 10 13 9 23 5 53 ~5 13 8 158 l.OO.O 
Outside calipers 2 9 4 3 12 2 42 8 4 1 87 55.0 
Inside calipers 3 8 ll 4 ~4 2 49 8 4 3 P,o6 67.1 
Hermaphrodite calipers 0 0 0 0 2 0 23 0 3 0 28 17.8 
Thread calipers 0 0 0 0 1 0 14 l l 0 17 10.7 
Dividers l 2 8 8 17 l 39 2 11 3 92 58.3 
Trammel points 0 0 0 0 4 0 16 0 8 0 28 17.8 
Bow compass 5 10 12 2 23 4 46 5 11 8 126 79.7 
Marking gauge 0 0 6 3 2 0 5 0 l 0 17 10.7 
Scratch gage 0 0 0 l 0 0 0 0 0 0 1 .6 
Small-hole gage 0 0 0 0 1 0 5 0 0 0 6 3.8 
Telescoping gage 0 1 0 0 5 0 7 0 0 0 13 8.2 
Thickness or feeler 
gage 5 10 6 6 11 2 35 1 3 5 84 53.1 
Standard caliper gage 0 0 0 0 0 0 0 0 0 0 0 o.o 
Snap gage 0 0 0 0 0 0 3 0 0 0 3 1.9 
Plug gage 0 0 0 0 1 0 13 0 0 0 14 8.9 
Ring gage 0 0 0 0 0 0 15 0 2 0 17 10.7 
Surface gage 0 0 0 0 4 0 35 0 2 0 41 25.9 
Johansson gage blocks 0 0 0 0 1 0 33 0 0 0 34 21.5 
Wire gage 5 l.O 3 5 P-5 5 43 7 11 8 ~12 70.9 
Screw gage 3 8 2 0 ~4 4 33 6 9 6 85 53.8 
Twist drill gage 3 6 9 l 6 1 47 3 11 5 92 58.3 
Cammon ruler 9. 10 P-3 7 ~5 5 42 ~2 13 7 ~33 84.2 
Bench rule 0 0 0 0 0 0 0 0 0 0 0 o.o 
Yardstick 1 4 ~1 4 7 3 20 4 4 2 60 38.0 
Folding rule 1 2 7 5 4 2 8 0 3 0 32 20.3 
(Concluded on Next Page) 
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Table 10. (Concluded) 
Ol ClO 
0 ~ 
..... ..... A 
~ ~ j>, 0 ..... 
aS «$ ~ .s::a «< 
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Vocational '1:1 0 Jot ~ 0 ClO CD ~ 0 Q) ~ .... ~ ..... CD ~ :a! tiO Course jl:l ::iii CD ~ ..... k ~ ..... ~ I ~ • ~ +» ..... ~ ~ :a 0 0 ..... Pt '"" C) .d I!S Q) ~ ~ ~ k cu ., 0 .,.. CD ..... ~ ~ ~ • h ~ ~ !: ~ 
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(1) (2j (3j (4) l(5j (6) I<' !(8~ (9) (10) (11) (121 (13) 
Number Tested 9 10 13 9 23 5 53 15 13 8 1158 100.0 
Zig-zag rule 1 0 12 5 0 0 1 0 2 0 21 13.3 
Push-pull rule 0 4 7 6 10 2 11 3 9 4 54 35.4 
Steel rule or scale 2 5 5 3 9 2 24 0 4 4 58 36.7 
Slide caliper rule 0 0 0 1 0 0 3 0 0 0 4 2.5 
Bule depth gage 0 1 0 0 0 0 9 0 0 0 10 6.3 
Try Square 0 1 12 3 2 1 2 3 0 0 24 15.2 
Steel square 0 0 1 2 0 1 10 0 2 0 16 10.1 
Combination square 1 2 13 8 2 2 34 2 4 5 73 46.2 
Die~ker's square 0 0 0 0 0 0 1 0 0 0 1 .6 
Steel tape 9 10 9 8 14 0 53 13 6 8 ~10 69.6 
Architect's scale or 
Draftsman' a scale 0 0 0 2 5 0 13 2 0 2 24 15.2 
Dial bench gage 0 0 0 0 0 0 2 0 0 0 2 1.3 
Micrometer caliper 
gage 0 0 0 0 0 0 0 0 0 0 0 o.o 
Outside micrometer 
caliper 0 0 0 0 0 0 10 0 2 0 12 7.6 
Inside micrometer 
caliper 0 1 0 0 0 0 11 0 4 0 16 10.1 
Indicating bench 
micrometer 0 0 0 0 0 0 1 0 0 0 1 .6 
Micrometer depth gage 0 0 0 1 12 0 30 0 3 0 46 29.1 
Vernier caliper 0 2 0 0 8 0 32 0 0 0 42 26.6 
Vernier heigbt gage 0 0 0 0 2 0 14 0 0 0 16 10.1 
Vernier depth gage 0 0 0 0 2 0 23 0 0 0 25 15.9 
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An analysis of Table 10 shows that the common ruler was 
identified correctly by more vocational school seniors (84 
per cent) than was any other tool listed in the survey instru-
ment. The bow compass was well-known (79 per cent), followed 
by the wire-gage (70 per cent) which had its name clearly 
defined in the illustration. 
The standard caliper gage, the bench rule, and the micr~ 
meter caliper gage were the only tools which were not cor-
rectly identified by any of the vocational school seniors. 
Only one of these testees knew the correct name for the 
scratch gage, the die maker's square, and the indicating 
bench micrometer. 
It is apparent that these vocational school seniors have 
not learned the correct name of outside calipers as only 87 
correctly identified this tool while 106 correctly identified 
the inside caliper. The number of seniors tested who cor-
rectly identified the outside micrometer caliper (12) is 
also less than the number who knew the correct name of the 
inside micrometer caliper (16). 
The correct name of the wire gage was obvious in the 
illustration, yet only three of the 13 seniors enrolled in 
Cabinet Making courses, five of the nine in Auto Body courses, 
five of the nine in Carpentry courses, and seven of the 15 
enrolled in Printing courses identified it correctly. 
A close scrutiny of the illustration of the screw gage 
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would reveal its name, yet only 85 of the 158 seniors tested 
identified correctly this tool. 
Table 11 indicates the number of high school seniors 
enrolled in industrial arts courses in each of ten high 
schools who identified correctly the tools illustrated in the 
survey instrument. Column (12) indicates the total number 
and Column (13) indicates the per cent of the 182 high school 
seniors tested who identified correctly each of the 45 tools 
illustrated. 
Table 11. Results of High School Survey, Indicating Number 
of Students Tested in Each School Vfuo Identified 
Correctly the Tools Illustrated in the Survey 
Instrument. 
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Schools Totals 
~ 
Tool 
p:::; J'Xl 
P:l 0 
~ 
A B c D E F G H I J ~ ! 
(1) (2 (3) (4 (5 {6 (7) (8) (9) (10) (11 (12 (13) 
Number Tested 28 24 2 41 20 24 8 16 8 11 182 100.0 
Outside calipers 16 15 2 24 13 17 7 8 0 11 113 62.1 
Inside calipers 19 14 2 29 15 17 7 9 0 11 123 67.6 
Hermaphrodite 
calipers 0 1 0 0 2 0 2 0 0 6 11 6.0 
Thread calipers 0 0 0 1 0 3 3 0 0 0 7 3.8 
Dividers 22 17 2 32 9 17 4 12 4 6 125 68.7 
Trammel points 1 0 0 0 1 1 1 1 0 8 13 7.1 
Bow compass 25 22 2 40 17 22 8 12 5 11 164 90.1 
Marking gauge 2 1 2 1 9 5 1 2 0 6 29 15.9 
Scratch gage 0 0 0 2 1 2 0 1 0 0 6 3.3 
Small-hole gage 0 1 0 0 1 3 1 0 0 0 6 3.3 
Telescoping gage 0 0 0 0 0 0 0 0 0 0 0 o.o 
Thickness or feeler 
gage 18 7 2 6 6 14 7 1 3 5 69 37.9 
Standard caliper 
gage 0 0 0 1 0 0 0 0 0 1 2 1.1 
Snap gage 0 0 0 0 0 0 0 0 0 0 0 o.o 
Plug gage 0 1 0 0 0 4 0 0 0 0 5 2.7 
Ring gage 0 1 0 0 0 2 3 0 0 0 6 3.3 
Surface gage 0 0 0 0 0 3 2 0 0 2 7 3.8 
Johansson gage 
blocks 0 0 0 1 1 4 5 0 0 1 12 6.6 
Wire gage 25 21 2 39 16 19 7 6 3 8 146 80.2 
Screw gage 20 19 2 21 13 10 7 6 2 5 105 57.7 
Twist drill gage 17 11 0 14 5 11 5 3 0 5 71 39.0 
Common ruler 23 22 2 38 18 22 7 16 5 10 163 89.6 
Bench rule 0 10 0 0 1 0 4 0 0 0 15 8.2 
Yardstick 6 13 2 26 10 9 5 11 0 4 86 47.3 
Folding rule 6 12 1 8 5 5 5 6 2 4 54 29.7 
(Concluded on next page) 
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Table 11. (Concluded} 
Schools Tote.ls 
~ ~ r£1 
Tool t=r:l 0 
A B c D E F G H I J ~ &1 Pi 
(1) (2} (3} ( 4) {5} (6 (? ( 8 ~ (9) (10) (11) (12) (13) 
Number Tested 28 24 2 41 20 24 8 16 8 11 tl82 100.0 
Zig-zag rule 1 9 0 0 0 11 4 0 0 1 26 14.3 
Push-pull rule 13 4 1 5 1 3 6 4 3 6 46 25.3 
Steel rule or scale 4 9 2 21 10 9 4 1 1 ? 68 3?.4 
Slide caliper rule 0 1 0 0 0 2 0 0 0 1 4 2.2 
Rule depth gage 0 1 0 4 0 1 1 0 0 3 10 5.5 
Try square 2 4 1 0 11 10 2 3 1 1 35 19.2 
Steel square 2 1 0 3 0 0 1 6 0 0 13 ?.1 
Combination square 9 3 0 5 7 9 2 5 0 10 50 2?.5 
Die-maker's square 0 0 0 0 0 0 0 0 0 0 0 o.o 
Steel tape 19 20 2 33 17 20 8 11 7 8 145 79.7 
Architect's scale or 
Draftsman ' s scale 0 5 0 13 8 10 7 1 0 6 50 2?.5 
Dial bench gage 0 0 0 0 0 0 0 0 0 0 0 o.o 
Micrometer caliper 
gage 0 0 0 0 0 0 0 0 0 0 0 o.o 
Outside micrometer 
caliper 0 1 1 1 4 2 5 0 0 4 18 9.9 
Inside micrometer 
caliper 0 2 1 4 2 2 3 0 0 4 18 9.9 
Indicating bench 
micrometer 0 0 0 0 0 3 1 0 0 0 4 2.2 
Micrometer depth gage 3 0 1 8 3 8 4 0 0 6 33 18.1 
Vernier caliper 0 0 0 16 3 3 1 0 0 2 25 13.7 
Vernier height gage 0 0 0 3 0 1 1 0 0 0 5 2.? 
Vernier depth gage 0 0 0 7 0 2 3 0 0 0 12 6.6 
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Table 11 shows that the bow compass was identified cor-
rectly by 90 per cent of the high school seniors tested. 
This was followed by the common ruler (89 per cent), the wire 
gage (80 per cent), and the steel tape (79 per cent). 
The telescoping gage, the dial bench gage, and the micro-
meter caliper gage were the only tools which were not identi-
fied correctly by any of the high school seniors tested. 
Inside calipers were identified correctly by 123 testees 
but outside calipers were identified correctly by only 113 
seniors. Both outside and inside micrometer calipers were 
identified correctly by 18 of the 182 high school seniors 
tested. 
A comparison of the percentage of vocational school sen-
iors who identified correctly the tools illustrated in the 
survey instrument (Table 10) with the percentage of high school 
seniors who identified correctly the same tools (Table 11) 
reveals: 
1. The correct identification of tools in the vocationru 
school survey ranged from zero to 84 per cent and in 
the high school survey the range was from zero to 90 
per cent. 
2. The mean of the responses in the vocational school 
survey was 25.6 per cent; the mean of the responses 
in the high school survey was 23.3 per cent. These 
responses are not significantly different. 
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3. The common ruler ranked first in the vocational 
school survey (84 per cent) and it ranked second in 
the high school survey (89 per cent). 
4. The bow compass ranked second in the vocational 
school survey and first in the high school survey, 
with percentages of 80 and 90, respectively. 
5. The wire gage and steel tape ranked third and fourth, 
respectively, in both surveys. 
6. None of the testees in either the vocational or 
high school survey identified correctly the micro-
meter caliper gage. 
These "Correct Response" tabulations for vocational 
school and high school seniors tested were consolidated and 
appear as part of Table 14, page 8$. Column (2) indicates 
the number of correct responses and Column (3) indicates the 
per cent of the 340 vocational and high school seniors tested 
who identified correctly each of the 45 tools illustrated. 
Scoring of the educational survey instrument--some 
Familiarity.-- Pupil responses to each item on the educa-
tional survey instrument which required identification were 
scored as '~orne Familiarity" if they labeled the tools illus-
trated with any of the names previously identified as "cor-
rect Identification", if they gave a clear description of the 
use of the tool, or if they used any of the following terms 
to identify that tool: 
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1. "Calipers" for outside calipers 
6. "Circle scribers" for trammel points 
8. "Marker for wood" for·marking gauge 
9. "Metal marking gauge" for scratch gage 
12. "Spark plug gage", "Gap gage", "Point tester", or 
"Clearance gage" for Thickness or Feeler gage 
13. "Fixed outside and inside caliper" or "Type-
high gauge" for Standard caliper gage 
14. "Fixed outside caliper" for Snap gage 
18. "Standard measuring blocks" or "Size blocks" for 
Johansson gage blocks 
24. "3 foot rule" for Yardstick 
25. "2 foot rule" or "carpenter's rule" for Folding 
rule 
26. "6 foot rule", "Folding rule", or "Carpenter's 
rule" for Zig-zag or Spring-joint rule 
27. "Tape measure" for Push-pull rule, tape rule, or 
pocket tape 
28. "6 in. scale" for Steel rule or scale 
30. "Depth gage" for Rule depth gage 
31. "Solid square" for Try square 
32. "Framing square", "Carpenter's square", or 
"Builder 1 a square" for Steel square 
36. "Triangular scale" or "Scale" for Draftsman's or 
Architect's scale 
38. "Caliper setter" for Micrometer caliper gage 
39. "Micrometer" for Outside micrometer caliper 
42. "Depth gage" for Micrometer depth gage 
43. "Vernier" for Vernier caliper 
78 
44. "Height gage" for Vernier height gage 
45. "Depth gage" for Vernier depth gage 
Table 12 indicates the number of vocational school 
seniors enrolled in each of ten vocational courses who showed 
some familiarity with the tools illustrated in the education& 
survey instrument. Column (12) of this table indicates the 
total number and Column (13) indicates the per cent of the 
158 vocational school seniors tested who showed some familia~ 
ity with each of the 45 tools illustrated. 
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Table 12. Results ot Vocational School Survey, Indicating 
Number of Students Tested in Each Course Who Showed 
Same Familiarity With The Tools Illustrated in the 
Survey Instrument (Including Those Who Correctly 
Identified These Tools as Shown in Table 10). 
co tlO 
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0 0 r-q ::. P-4 Cll 
(1) (2] (3) (4) (5] (6) ('I) (8) (9) (10) (11 (12 (13) 
Number Tested 9 10 13 9 23 5 53 15 13 8 158 100.0 
Outside calipers 3 10 12 'I 19 3 52 8 11 'I 132 83.6 
Inside calipers 3 8 11 4 1'1 3 51 8 5 6 116 '13.4 
Hermaphrodite calipers 1 0 0 0 3 0 24 0 3 0 31 19.'1 
~hread calipers 0 0 0 0 1 0 15 1 1 0 18 11.4 
Dividers 1 4 8 8 1'1 1 39 2 11 3 94 59.5 
Trammel points 0 0 0 0 6 0 16 0 8 0 30 19.0 
Bow compass 5 10 12 2 23 4 46 5 11 8 126 79.'1 
Marking gauge 0 0 6 3 9 0 5 0 1 0 24 15.2 
Scratch gage 0 1 0 1 0 0 3 0 0 0 5 3.2 
Small-hole gage 0 0 0 0 2 0 5 0 0 0 'I 4.4 
Telescoping gage 0 1 0 0 5 0 8 0 0 0 14 8.9 
Thickness or feeler 
gage 6 10 10 'I 16 4 3'1 5 3 6 104 65.8 
Standard caliper gage Q 2 0 0 0 0 8 4 0 0 14 8.9 
Snap gage 0 0 0 0 0 0 'I 1 0 0 8 5.0 
Plug gage 0 0 0 0 1 0 15 0 0 0 16 10.1 
Ring gage 0 0 0 0 0 0 P-6 0 2 0 18 11.4 
Surface gage 0 0 0 0 4 0 36 0 2 0 42 26.6 
Johansson gage blocks 0 0 0 0 1 0 34 2 0 0 3'1 23.4 
Wire gage 6 10 3 5 17 5 43 'I 11 8 115 '12.8 
Screw gage 3 8 2 0 14 4 33 6 9 6 85 53.8 
Twist drill gage 4 6 9 1 8 l 4'1 3 11 5 95 60.2 
Common ruler 9 10 13 8 16 5 45 13 13 'I 139 88.0 
Bench rule 3 3 8 5 2 1 11 4 0 0 3'1 23.4 
Yardstick 1 4 11 4 9 3 21 4 4 2 63 39.9 
Folding rule 1 6 9 9 6 3 13 3 4 2 56 35.4 
(Concluded on next page) 
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Table 12. (Concluded) 
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(1) (2 {3 {4) (5 (6) (7 (8) (9) (10) (11 (12 {13) 
Number Tested 9 10 13 9 23 5 53 15 13 8 158 1oo.o 
Zig-zag rule 2 10 13 9 12 2 26 8 9 7 98 62.0 
Push-pull rule 8 9 12 9 19 4 31 10 13 7 122 77.3 
Steel rule or scale 3 7 10 5 18 4 45 4 6 5 107 67.7 
Slide caliper rule 0 6 0 5 10 1 17 1 0 3 43 27.2 
Rule depth gage 1 1 7 3 13 0 34 0 0 0 59 37.3 
Try square 5 9 13 8 17 3 45 8 7 2 117 74.0 
Steel square 4 6 10 9 9 3 37 2 6 2 88 55.6 
Combination square 5 7 13 8 12 3 46 4 12 8 118 74.6 
Die-maker's square 0 0 0 0 0 0 3 0 0 0 3 1.9 
Steel tape 9 10 11 9 16 4 37 13 7 8 124 78.5 
Architect's scale or 
Draftsman's scale 0 0 0 7 23 0 15 2 6 2 55 34.8 
Dial bench gage 1 2 0 0 0 0 11 0 3 0 17 10.7 
Micrometer caliper 
gage 0 0 0 0 0 0 3 0 0 0 3 1.9 
Outside micrometer 
caliper 7 10 10 9 21 5 53 0.4 13 7 149 94.3 
Inside micrometer 
caliper 0 1 0 2 1 0 12 0 4 0 20 12.7 
Indicating bench 
micrometer 0 2 0 0 0 0 11 1 3 0 17 10.7 
Micrometer depth gage 0 2 1 2 12 2 45 1 3 2 70 44.3 
Vernier caliper 2 2 0 1 13 0 40 3 0 1 62 39.3 
Vernier height gage 1 0 0 0 6 0 35 0 0 0 42 26.6 
Vernier depth gage 0 0 1 2 9 0 35 2 0 0 49 31.0 
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Table 12 indicates that more vocational school seniors 
tested sho~ed "Some Familiarity" with the outside micrometer 
caliper than with any other tool listed. This tool was 
familiar .to 94.3 per cent of the seniors tested while the 
inside micrometer caliper was known to but 12.7 per cent. 
The common ruler ranked second (88 per cent), outside calipers 
ranked third (83 per cent) and the bow compass was fourth 
(79.7 per cent). 
The die maker's square and the micrometer caliper gage 
were familiar to but three of the 158 vocational school 
seniors tested and in each instance the three people were 
enrolled in the Machine Shop course. 
Every senior tested who was enrolled in the Auto Body 
course indicated some familiarity with the common ruler and 
the steel tape. Every pupil tested in the Auto Mechanics 
course was familiar with the outside caliper, bow compass, 
thickness or feeler gage, wire gage, common ruler, zig-zag 
rule, steel tape and outside micrometer caliper. The common 
ruler, zig-zag rule, try square, and combination square were 
recognized by all students taking the Cabinet Making course. 
All carpentry students tested showed familiarity with the 
folding rule, zig-zag rule, push-pull rule, steel square, 
steel tape, and outside micrometer caliper. Only the bow 
compass and architect's or drafts~an's scale were recognized 
by all Drafting students. Every student in Electricity 
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courses knew the wire gage, common ruler, and outside micro-
meter caliper. 
The largest group tested, those enrolled in Machine Shop 
courses, indicated that each one of its members showed famil-
iarity with the outside micrometer caliper only, but a high 
degree of familiarity was shown with outside calipers, in-
side calipers, bow compass, twist drill gage, common ruler, 
steel rule or scale, try square, combination square, and 
micrometer depth gage. 
No tool was recognized by every senior enrolled in 
Printing courses. Every testee enrolled in Sheet Metal 
courses showed some familiarity with the' common ruler, push-
pull rule, and outside micrometer caliper. The bow compass, 
wire gage, combination square, and steel tape was known to 
every senior enrolled in Welding courses. 
Table 13 indicates the number of seniors enrolled in 
shop courses in each of ten high schools who showed some 
familiarity with the tools illustrated in the educational 
survey instrument. Column (12) of this table indicates the 
total number and Column (13) indicates the per cent of the 
182 high school seniors tested who showed some familiarity 
with each of the 45 tools illustrated. 
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Table 15. Results of Bish School survey, Indicating Number of 
Students ~ested in Eaoh School Who Showed Same 
Familiarity With the Tools Illustrated in the Survey 
Instrument (Including !hose Who Correctly Identified 
These Tools as Indicated in Table 11). 
Schools Totals 
~ 
Tool I ~ A B c D E "8 G H I ~ ~ 
(1) (2 (3) (4 (5 (6 (7] (8 (9) (lOJ (11 (12~ (13) 
Number Tested 28 24 2 41 20 24 a 16 e 11 182 100.0 
Outside calipers 25 19 2 36 18 19 a 10 4 11 150 82.4 
Inside calipers 23 15 2 29 16 18 8 9 0 11 131 72.0 
Hermaphrodite 
calipers 4 1 0 2 4 1 2 0 0 6 20 11.0 
Thread calipers 0 1 0 1 0 3 3 0 0 0 8 4.4 
Dividers 22 17 2 32 9 17 5 12 4 6 126 69.2 
Trammel points 1 0 0 3 2 1 1 1 0 e 1'1 9.3 
Bow ccapasa 25 22 2 40 17 22 8 12 5 11 164 90.1 
J4arking gauge 13 1 2 5 9 5 2 4 1 6 48 26.4 Scratch gage 10 0 0 4 1 3 1 3 0 4 26 14.3 
Small-hole gage 0 1 0 1 1 3 1 0 0 0 7 3.8 
Telescoping gage 0 0 0 1 0 0 0 0 0 0 1 .s 
!bickness or reeler 
gage 19 14 2 17 11 16 8 5 4 6 102 56.0 
Standard caliper 
gage 1 0 0 3 0 6 3 0 0 1 14 7.7 
Snap gage 0 0 0 4 0 5 3 0 0 0 12 6.6 
Plug gage 0 1 0 0 0 4 2 0 0 0 7 3.8 
Bing gage 0 1 0 0 0 a 5 0 0 0 6 3.3 
Sutace gage 0 0 0 0 G s 3 0 0 2 8 4.4 
J'ohanssan gage 
blocks 2 0 0 3 1 4 5 0 0 2 17 9.3 
Wire gage 25 21 2 39 18 19 7 7 3 8 fl49 81.9 Screw gage 20 19 2 21 14 !o 7 7 2 5 ~0'1 58.8 
Twist drill gage 17 12 0 16 6 11 5 4 0 6 '1'1 42.3 
Common ruler 23 22 2 ~8 20 22 7 ~6 6 10 r,L66 91.2 
Bench rule 10 12 0 ~2 '1 
' 
8 3 0 1 62 34.1 
Yardstick 6 13 2 16 10 9 5 ~1 0 5 87 47.8 
Folding rule 8 12 2 22 12 ~0 7 6 2 5 86 47.3 
(Concluded on next page) 
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Tab~e ~3. (Concluded) 
Schools Totals 
~ 
Tool I ~ A. B c D E F G H I J ~ 
(1) (2 (3 (4 (5 (6 (7} (8 (9 (10 (11 (12 (13) 
Number Tested 28 24 2 41 20 24 8 16 8 11 182 100.0 
Zig~zag rule 18 18 2 33 lG 18 a '1 5 10 135 74.2 
Push-pull rule 21 16 2 38 1'1 20 8 9 5 10 146 80.2 
Steel rule or seale 14 13 2 31 14 16 7 2 3 10 112 61.5 
Slide caliper rule 2 2 0 17 5 5 2 0 0 4 37 20.3 
Rule depth gage 5 2 0 12 2 8 5 3 0 7 44 24.2 
Try square 19 11 2 12 18 17 '1 11 3 10 110 60.4 
Steel square 15 3 2 g 17 12 8 14 2 9 91 50.0 
Combination square 15 6 1 14 12 12 6 8 2 11 87 47.8 
Die-maker's square 0 0 0 2 1 0 0 0 0 0 3 1.6 
Steel tape 19 21 2 37 17 20 8 13 7 8 152 83.5 
Architect's scale or 
Drattsm.an' s scale 14 1'1 0 23 13 22 8 3 2 11 113 62.1 
Dial bench gage 0 0 0 1 0 0 1 0 0 0 2 1.1 
Micrometer caliper 
gage 0 0 0 1 1 0 0 0 0 0 2 1.1 
Outside micrometer 
caliper 24 19 1 .u 16 21 8 8 7 11 156 85.7 
Inside micrometer 
caliper 0 2 1 4 2 2 3 0 0 5 19 10.4 
Indicating bench 
micrometer 0 0 0 0 0 5 4 0 0 l 10 5.5 
Micrometer depth gage 3 1 1 11 4 9 4 2 0 8 43 23.6 
Vernier caliper 3 1 0 26 4 4 3 2 0 4 47 25.8 
Vernier height gage 0 0 0 3 1 2 a 0 0 3 11 6.0 
Vernier depth sage 2 1 0 9 0 4 3 1 0 4 24 13.2 
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Table 13 indicates that 91 per cent of the high school 
seniors tested were familiar with the common ruler. The bow 
compass ranked second with 90 per cent of the testees showing 
some familiarity with it. Other tools with which 80 per cent 
or more of these students showed familiarity were: outside 
micrometer caliper, steel tape, outside calipers, wire gage, 
and push-pull rule. 
Only one of the 182 high school people tested showed any 
familiarity with the telescoping gage. The dial bench gage 
and the micrometer caliper gage were recognized by only two 
of the testees. Three seniors showed some knowledge of the 
die-maker's square. 
A comparison of the results shown in Table 12 (indica-
ting the per cent of vocational school seniors tested who 
showed "Some Familiarity" with the tools illustrated in the 
educational survey instrument) and Table 13 (indicating the 
per cent of high school seniors tested who showed familiarity 
with the same tools) reveals: 
1. The outside micrometer caliper, which ranked fourth 
in total use (46 per cent) in the industrial survey, 
was familiar to 94 per cent of the vocational school 
seniors and ranked in first place. It was recognized 
by 85 per cent of the high school seniors and ranked 
in third place. 
2. The steel rule ranked in first place in the 
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industrial survey with 52 per cent of the indus-
trialists indicating that a beginning worker would 
use it during the course of a year. It was familiar 
to 68 per cent of the vocational school seniors and 
ranked in eleventh place, as it was recognized by 
fewer testees than were the outside micrometer cali-
per, bow compass, steel tape, push-pull rule., try 
square, combination square, inside calipers, and 
wire gage. It also ranked in eleventh place in the 
high school survey with 62 per cent of the testees 
indicating some familiarity with it, but it was 
recognized by fewer testees than were the common 
ruler, bow compass, outside micrometer caliper, 
steel tape, outside caliper, wire gage, push-pull 
rule, zig-zag rule, inside caliper, and dividers. 
3. High school seniors exceeded vocational school 
seniors by 27.3 per cent in familiarity with the 
architect's or draftsman's scale. 
4. vocational school seniors exceeded high school 
seniors by 26.8 per cent in familiarity with the 
combination square, by 22.2 per cent with the sur-
face gage, by 20.7 per cent with the micrometer 
depth gage, and by 20.6 per cent with the vernier 
height gage. 
5. The "Some Familiarity" category in the vocation~l 
school survey ranged from 94.3 per cent to 1.9 per 
cent end in the high school survey the range was 
from 91.2 pe~ cent to 0.5 per cent. 
6. The mean of the responses in the vocational school 
survey was 39.9 per cent, while the mean of the 
responses in the high school survey was 35.7 per 
cent. These responses are not significantly 
different. 
These "Some Familiarity" tabulations were consolidated 
and appear as part of Table 14, page 88. Column (4) indi-
cates the number and Column (5) indicates the per cent of the 
340 vocational and high school seniors tested who showed some 
familiarity with each of the 45 tools illustrated in the 
educational survey instrument. Column (6) of this table 
indicates the number and Column (7) indicates the per cent of 
those tested who showed no familiarity with each of the tools 
depicted. 
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Table 14. Degree of Familiarity of 158 Vocational School 
Seniors and 182 High School Seniors With Tools 
Illustrated in the Survey Instrument. 
Identified Some No 
CorrectlY Familiar! t_y Familiar! t_y 
Tool :Per Per Per 
Number Cent Number Cent Number Cent 
{1) (2) {3) (4) (5) (6) (7) 
Outside calipers 200 58.8 282 83.0 58 17.0 
Inside calipers 229 67.3 247 72.6 93 27.4 
Hermaphrodite calipers 39 11.5 51 15.0 289 85.0 
Thread calipers 24 7.1 26 7.6 314 92.4 
Dividers 217 .63.8 220 64.7 120 35.3 
Trammel points 41 12.1 4'1 13.8 293 86.2 
Bow cc&pass 290 85.3 290 85.3 50 14.7 
Marking gauge 46 13.5 72 21.2 268 78.8 
Scratch gage 7 2.1 31 9.1 309 90.9 
Small-hole gage 12 3.6 14 4.1 326 95.9 
Telescoping gage 13 3.8 15 4.4 325 95.6 
Thickness or feeler 
gage 153 45.0 206 60.6 134 39.4 
S\andard caliper gage 2 .6 28 8.2 312 91.8 
Snap gage 3 .9 20 5.9 320 94.1 
Plug gage 19 5.6 23 6.8 317 93.2 
Ring gage 23 6.8 24 7.1 316 92.9 
Surface gage 48 14.1 50 14.7 290 85.3 
Johansson gage blocks 46 13.5 54 15.8 286 84.2 
Wire gage 258 75.8 264 77.5 76 22.5 
Screw gage 190 55.9 192 56.4 148 43.6 
Tlri st drill gage 163 4'1.9 172 50.6 168 49.4 
Common ruler 296 87.1 315 92.6 25 7.4 Bench rule 15 4.4 99 29.1 241 70.9 
Yardstick 146 43.0 150 44.1 190 55.9 
Folding rule 86 25.3 142 41.8 198 58.2 
(Concluded o,n next page) 
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Table 14. (Concluded) 
Identified Same No 
Correctly Familiarity Familiarity-
Tool .Per !Per !Per 
Number Cent Number Cent Number Cent 
(1) (2) (3) (4} (5) (6) (7) 
Zig-zag rule 47 13.8 233 68.5 107 31.5 
Push-pull 102 30.0 268 78.8 72 21.2 
Steel rule or scale 126 37.0 219 64.4 121 35.6 
Slide caliper rule 8 2.4 80 23.6 260 76.4 
Rule depth gage 20 5.9 103 30.3 237 69.7 
Try square 59 17.3 227 66.8 113 33.2 
Steel square 29 8.5 179 52.7 161 47.3 
Combination square 123 36.2 205 60.3 135 39.7 
Die-maker.' s square 1 .3 6 1.8 334 98.2 
Steel tape 255 74.9 276 81.1 64 18.9 
Architect's scale or 
Draftsman's scale 74 21.8 168 49.4 172 50.6 
Dial bench gage 2 .6 19 5.6 321 94.4 
Micrometer caliper gage 0 o.o 5 1.5 335 98.5 
Outside micrometer 
caliper 30 8.8 305 89.7 35 10.3 
Inside micrometer 
caliper 34 1o.o 39 11.5 301 88.5 
Indicating bench 
micrometer 5 1.5 27 7.9 313 92.1 
Micrometer depth gage 79 23.3 113 33.2 227 66.8 
Vernier caliper 67 19.7 109 32.1 231 67.9 
Vernier height gage 21 6.2 53 15.6 287 84.4 
Vernier depth gage 37 10.9 73 21.5 267 78.5 
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Examination of Table 14 reveals marked differences be-
tween the number of pupils who "Identified Correctly" some 
of the tools illustrated in the educational survey instru-
ment and the number of pupils who exhibited "Some Familiarity" 
with these tools. This increase is most apparent in pupil 
-
response to the illustration of the outside micrometer cali~ 
per, with 30 pupils identifying this tool correctly while 305 
pupils showed some familiarity with it. This is probably due 
to the fact that this tool is commonly referred to as a 
"micrometer" or as a "mike", responses which were not scored 
as correct identification as they did not discriminate be-
tween this tool and other types of micrometers. 
Other examples of these differences, but to a lesser 
degree than was apparent with the outside micrometer caliper, 
were: 
Zig-zag rule increased from 47 to 233, gained 186 
Try square 11 
Push-pull rule 11 
Steel square " 
Architect's or 
Draftsman's scale" 
steel rule or " fl 
Bench rule " 
Rule depth gage " 
Outside calipers II 
Combination square" 
" 59 
" 102 
" 29 
II 74 
II 126 
II 15 
II 20 
II 200 
II 123 
fl 227 
II 268 
II 179 
II 168 
" 219 
II 99 
fl 103 
" 282 
" 205 
II 
II 
" 
" 
II 
II 
II 
" 
II 
168 
164 
150 
94 
93 
84 
83 
82 
82 
91 
This table also reveals that the common ruler ranked in 
first place and was familiar to 93 per cent of the seniors 
tested. The outside micrometer caliper ranked second with 90 
per cent of the testees recognizing it, the bow compass third 
with 85 per cent of the students exhibiting some familiarity, 
the outside caliper fourth (83 per cent), and the steel tape 
fifth (81 per cent). 
The responses of the seniors tested indicated that only 
five of the 340 seniors tested showed familiarity with the 
micrometer caliper gage and only six of the testees recognized 
the die-maker's square. The small hole gage was known to but 
14 or four per cent of the students and the telescoping gage 
was familiar to 15 of the seniors responding. 
A comparison of the results of the industrial survey as 
indicated in Table 8 (page 53) and the results of the educa-
tional survey as indicated in Table 14 is shown in Figure 2. 
The solid lines indicate the per cent of total use for each 
tool used in the course of a year as reported in the indus-
trial survey; the dotted lines indicate the per cent of the 
seniors tested who showed some familiarity with each tool. 
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Figure 2. Results c£ Industrial and School Surveys, Showing Per Cent at Respondents Who Indicated That a Tool Was Used By 
a Beginning Worker in Their Industries and the Per Cent of High School e.nd Vocational School Sen i ors Tested Who 
Indicated Sane Familiarity With That Tool. 
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Figure 2 presents graphically the extent with which each 
tool was used in industry and the extent with which it was 
known by seniors enrolled in vocational and comprehensive high 
schools. Comparisons have been made of these percentages to 
determine whether any significant difference exists at the 
five per cent level between the extent with which a tool is 
used in industry and the extent with which students graduating 
from vocational or educational programs have some knowledge of 
it. The technique of comparison used was based on "Edgerton's 
Tables". 
y 
An asterisk(*) preceding the name of.a tool in Figure 2 
indicates a significant difference in favor of the educational 
group; i.e., a greater percentage of vocational school and 
high school seniors possessed a knowledge of the tool than the 
percentage of industrialists reporting use of the tool by 
beginning workers. 
A dagger (*) preceding the name of a tool in Figure 2 
indicates a significant difference· in favor of the industrial 
group; i.e., a greater percentage of industrialists reported 
use of the tool by beginning workers than the percentage of 
vocational school and high school seniors possessing knowledge 
of the tool. These differences appear to have the more 
important curricular implications. 
ljHarold A. Edgerton and Donald G. Paterson, "Table of Stand-
ard Errors of Percentages for Varying Numbers of Cases." 
Journal of Applied Psychology, 10: (Sept.lg26), pp. 378-391. 
Inspection of Figure 2 reveals that a relatively high 
percentage of the seniors tested recognized all of the tools 
which were identified as being most important for beginning 
male workers in manufacturing companies. Tools such as out-
side calipers, inside calipers, dividers, thickness or feeler 
gage, common ruler, steel rule or scale, steel tape, and out-
side micrometer caliper were identified as being important 
for beginning workers in 45 per cent or more of the companies 
responding, yet 60 per cent or more of the students showed 
some familiarity with these tools. This relationship between 
the demands of industry and the knowledge possessed by voca-
tional school and high school seniors concerning linear 
measuring tools has favorable curricular implications. At 
least the requirements of industry and the extent of training 
appear consistent although it must be recognized that similar-
ities in percentages do not necessarily mean that youth who 
possess this knowledge are channeled into the industrial are~ 
in which they can make most effective use of the skills they 
possess. 
This figure also indicates that the seniors tested show 
inadequacies with regard to the following tools: thread 
calipers, scratch gage, small-hole gage, telescoping gage, 
standard caliper gage, snap gage, plug gage, ring gage, die-
maker's square, dial bench gage, micrometer caliper gage, and 
indicating bench micrometer. This relationship between the 
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demands of industry and the knowledge possessed by vocational 
school and high school seniors concerning linear measuring 
tools indicates that schools could render a service to youth 
by placing more emphasis on the teaching of these skills, 
thereby contributing to the industrial versatility of gradu-
ates by better preparation in the area of linear measurement. 
Correct readings.-- The last two pages of the educa-
tional survey instrument were concerned with testing a pupil's 
ability to read the calibrations of certain types of scales 
found on linear measuring tools which had been identified as 
important for beginning workers in manufacturing industries. 
Responses were scored as being correct or incorrect, using 
the following key: 
Rules 
Tapes 
Verniers 
Micrometers 
1 3/8" 
4 9/16" 
2 21/32" 
59/64" 
1.7" or 1 7/10" 
1.44" or 1 44/100" or 1 22/50" 
32' - 6 3/8" 
.77 feet or 77/100 feet 
1.436" 
2.343 11 
.176" 
.250 11 or .25" 
Micrometers (cont'd.) .241" 
.4697" 
Table 15 indicates the number of vocational school 
seniors enrolled in each of ten vocational courses who read 
correctly the graduations on tools illustrated in the educa-
tional survey instrument. Column (12) indicates the number 
and Column (13) indicates the per cent of the 158 vocational 
school seniors tested who read correctly the graduations on 
each of the scales illustrated. 
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Table 15. Results of Vocational School Survey, Indicating 
Number of Students Tested in Each Course Who Read 
Correctly the Graduations on Tools Illustrated in 
The Survey Instrument. 
OJ ~ 
0 $:1 
..... ..... g. s:: ~ ~ ,...., 
~ 4U 4U 
.p 
.s:f (D 
.s:f ::.at ~ ..... Cll .p 
Vocational ro 0 ~ ~ 0 ~ G) ~ 0 Q) .p .p s:: 'f"tf Q) s:: ::ill ~ 
Course II:I ~ G) 1=1 ..... ~ s:: ..... s:: I l:il s:: II) .p .p ..... ~ .p ;g 0 0 0 ..... At ~ 0 .s:f Q) .p .p ~ ~ 4U Q) 0 ..... Q) ,...., ~ ~ ::s 4U El ~ ~ ~ ~ : ~ u 0 
{1) (2) (3) (4) (5) (6) (7) (8) (9) (10;) (11 (12) (13) 
Number Tested 9 ~0 P-3 9 23 5 53 15 13 8 158 lloo.o 
Rules 
1 3/8" 8 9 11 5 21 4 51 12 12 7 140 88.6 
4 9/16" 6 8 13 5 19 2 46 8 12 6 125 79.1 
2 21/32" 3 7 8 4 14 1 42 6 8 2 95 60.2 
59/64" 5 7 9 1 15 0 43 5 11 4 100 63.3 
1.7" 3 5 1 2 14 1 25 2 5 4 62 39.3 
1.44" 2 4 4 0 10 0 19 2 3 0 44 27.8 
Ta;ees 
32'-6 3/8" 0 0 6 5 4 0 6 2 1 0 24 15.2 
.77 teet 0 0 0 0 0 0 0 0 0 0 0 o.o 
Verniers 
1.436" 0 0 0 0 1 0 23 0 0 0 24 15.2 
2.343" 0 0 0 0 3 0 26 0 0 0 29 18.4 
Micrometers 
.176" 0 5 0 0 3 0 26 3 0 0 37 23.4 
.250" 0 3 0 0 11 0 45 5 1 0 65 41.2 
.241" 0 5 0 0 11 0 39 4 1 0 61 38.6 
.4697" 0 0 0 0 0 0 11 1 0 0 12 7.6 
Table 15 indicates that more vocational school seniors 
showed ability to read a rule correctly in eighths of an 
inch (89 per cent) than were able to read a rule correctly in 
sixteenths of an inch (79 per cent). Apparently more empha-
sis is given to reading a rule to these degrees of precision 
than is given to reading a rule in thirty-seconds and in 
sixty-fourths of an inch, where the percentage of correct 
responses dropped to the lower sixties. More than 60 per 
cent of the testees were unable to read a rule in the decimal 
system, as only 39 per cent were able to read graduations in 
tenths of an inch and only 28 per cent were able to read 
graduations in hundredths of an inch. 
Only 15 per cent of the vocational school seniors tested 
displayed ability to read a tape in feet, inches, and eighth-
inches, and none of those tested was able to read a tape 
correctly in hundredths of a foot. 
Over 80 per cent of the testees were unable to read 
either of the vernier scales illustrated in the survey instru-
ment. The table indicates that only students enrolled in 
Drafting and Machine Shop courses possessed the ability to 
read these scales, with very few Drafting students and approx-
imately half of the Machine Shop students able to read the 
vernier scales illustrated in the survey instrument. The 
industrial survey indicated (Table 9, page 58) that 34 per 
cent of the industrialists desired their beginning workers to 
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read a vernier scale in thousandths of an inch. 
The setting on the 11direct reading" micrometer was read 
correctly by 23 per cent of the testees, while 41 per cent 
read correctly the second micrometer setting and 39 per cent 
of the group succeeded in reading correctly the calibrations 
of the third micrometer illustration. Only 7.6 per cent of 
the group tested displayed the ability to read a micrometer 
in ten-thousandths of an inch, yet 23 per cent of the indus-
trialists indicated that their beginning workers had occasion 
to measure to this degree of precision during the course of 
a year. 
Table 16 indicates the number of seniors enrolled in shq::> 
programs in each of ten high schools who read correctly the 
graduations on tools illustrated in the educational survey 
instrument. Column (12) indicates the number and Column (13) 
indicates the per cent of the 182 high school seniors tested 
who read correctly the graduations on each of the scales 
illustrated. 
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Table 16. Results ot High School Survey, Indicating Number 
ot Students Tested in Each School Who Read 
Correctly the Graduations on Tools Illustrated in 
The Survey Instrument. 
Schools Total 
Reading I ~ A B 0 D E F G H I J s 
(1) (2 (3 (4 (5, (6 ('7) (8, (9) (10) (11 (12~ (13) 
Number Tested 28 24 2 41 20 24 8 16 8 11 182 100.0 
:Rules 
1 3/8" 13 20 2 39 19 23 '7 12 6 11 152 83.5 
4 9/16" 14 21 2 36 18 19 8 13 '7 11 149 81.9 
2 21/32" 4 13 2 36 14 16 7 e 3 10 115 63.2 
59/64" 7 14 2 30 13 16 6 7 2 7 104 57.1 
1.7" 3 9 1 36 8 16 4 5 1 6 89 48.9 
1.44" 0 8 1 32 2 8 2 0 0 3 56 30.8 
Ta;2es 
32'-6 3/8" 0 2 2 13 '7 1 2 1 1 1 30 16.5 
.'77 teet 0 1 0 6 0 0 0 0 0 0 7 3.8 
Verniers 
1.436" 0 0 0 14 0 0 0 0 0 0 14 7.7 
2.343" 0 0 0 14 1 1 0 0 0 0 16 8.8 
llierometers 
.176" 0 0 1 7 1 4 5 0 1 5 24 13.2 
.250" 1 1 0 18 ., 11 6 0 1 , 52 28.6 
.241" 0 0 1 1'1 3 9 '7 0 1 4 42 23.1 
.4697" 0 0 0 10 0 2 3 0 0 1 16 8.8 
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Examination of Table 16 reveals that the ability to read 
a rule correctly in eighths of an inch was displayed by 83.5 
per cent of the 182 high school seniors tested. They dis-
played almost equal ability (82 per cent) to read a measure-
ment in sixteenths of an inch, indicating that measurements 
in eighths and sixteenths of an inch are commonly made by 
these testees. Ability to read graduations in thirty-seconds 
of an inch was shown by 63 per cent of these seniors and 
slightly more than half of the group (57 per cent) demon-
strated ability to read a rule calibrated in sixty-fourths of 
an inch. 
Only seven of the 182 high school seniors tested were 
able to read correctly the illustration of a tape graduated 
in hundredths of a foot. 
The two illustrations of verniers were read correctly by 
7.7 and 8.8 per cent of the group, despite the fact that 25.8 
per cent of thE group showed some familiarity with the vernier 
caliper in the tool identification section of the survey 
instrument. (Table 13, page 8~. These percentages of cor-
rect readings (7.7 and 8.8) do not compare favorably with the 
results of the industrial survey, in which 34 per cent of the 
industrialists desired their beginning workers to read a 
vernier scale in thousandths of an inch. None of the seniors 
enrolled in seven of the ten comprehensive high schools 
represented in the survey was able to read the vernier scales 
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illustrated. 
The high school seniors apparently had the same diffi-
culty with reading the direct reading micrometer as did the 
vocational school seniors. Only 13 per cent of the high 
school seniors read the setting on the direct reading micro-
meter, yet the other two illustrations of micrometers cali-
brated in thousandths of an inch were read correctly by 29 
per cent and 23 per cent of the group, respectively. This 
indicates that approximately two-thirds of the high school 
students who recognized the micrometer in the educational 
survey (86 per cent) are lacking in the ability to read a 
micrometer in ten-thousandths of an inch, as compared with 
the industrial survey response that 23 per cent of the com-
panies surveyed desired their beginning workers to measure 
this precisely with mircometers. 
A further examination of Table 16 reveals that certain 
schools (School "A" and School 11H") stress linear measure-
ment with rules and give little attention to the use of other 
linear measuring tools. 
The tabulations of "Correct Readings 11 were consolidated 
and appear in Table 17, showing the number of vocational 
school seniors, the number of high school seniors, the total 
number of students, and the per cent of seniors tested who 
read correctly the illustrations in the survey instrument. 
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Table 17. Results of Educational Survey in Which 158 
Vocational School Seniors and 182 High School 
Seniors Were Tested, Indicating the Number of 
Students '.rested Who Read Correctly the 
Graduations on Tools Illustrated in the Survey 
Instrument. 
Voc. High Total 
Reading School School 
Seniors Seniors Number Per Cent 
(l) (2) (3) (4) {5) 
ltules 
1 3/8" 140 152 292 85.9 
4 9/16" 125 14g 274 60.5 
2 21/32" 95 115 210 61.6 
59/64• 100 104 204 60.0 
1.7" 62 89 151 44.4 
1.44" 44 56 100 29.4 
T&;28S 
32' - 6 3/8" 24 30 54 15.8 
.77' 0 7 7 2.1 
Verniers 
1.436" 24 14 38 11.2 
2.343" 29 16 45 13.2 
Micrometers 
.176" 37 24 61 17.9 
.250" 65 52 117 34.5 
.241" 61 42 103 30.3 
.4697" 12 16 28 8.2 
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As indicated in Table 17, the sample of the school popu-
lation tested showed greater proficiency in reading rul~s 
than was evident with other tools. Over 80 per cent of the 
students showed ability to read graduations of one-eighth and 
one-sixteenth inches, and over 60 per cent read correctly 
graduations in thirty-seconds and sixty-fourths of an inch. 
These percentages compare favorably with the industrial 
response, in which the greatest number of industrialists (32 
per cent) indicated that the most precise measurement made 
with rules by their beginning workers is in sixty-fourths of 
an inch. 
The students tested displayed a weakness in their 
ability to read a vernier scale, with but 11 per cent reading 
the first setting correctly and 13 per cent reading the second 
setting correctly. This indicates that schools place less 
emphasis on the use of verniers than does industry, as almost 
34 per cent of the industrialists reported that their begin-
ning workers would measure in thousandths of an inch with the 
vernier scale. It further reveals that many students who 
recognize a tool are unable to read its scales, as 32 per 
cent of this group showed some familiarity with the vernier 
caliper (Table 14, page 88) while only 13 per cent correctly 
read a vernier scale. The vocational school seniors showed 
more ability with these scales than did the seniors in com-
prehensive high schools. 
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Apparently the reference to "Direct Reading Micrometer" 
below the first micrometer illustrated in the survey instru-
ment had a psychological effect on the testees. This micro-
meter is designed so that the reading may be taken directly 
from one of three sets of figures on the thimble, a simple 
procedure involving less mental arithmetic than the conven-
tional method of reading a micrometer, but it may also be 
read in the same manner as any micrometer. It is obvious 
that the students (30.3 per cent) who were able to read the 
third setting should have been able to read this setting in 
the same manner without using the "direct reading'' feature, 
yet only 17.9 per cent read this setting correctly. 
The reading of a micrometer to a ten-thousandth of an 
inch was successfully accomplished by only 8.2 per cent of 
the testees, yet the industrial survey revealed that begin-
ning workers in 23.3 per cent of the companies responding 
should possess this skill. 
A comparison of the results of the industrial survey as 
indicated in Table 9 (page 58) and the results of the educa-
tional survey as indicated in Table 17 (page 10~ is shown in 
Figure 3. The solid lines indicate the highest per cent of 
use made of these graduations as reported in the industrial 
survey; the dotted lines indicate the highest per cent of 
seniors tested who read each graduation correctly. 
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· Figure 3. Results of Industrial and School Surveys, 
Showing Highest Frequency of Use as Indicated 
by Industrialists and Highest Correct Rea dings 
Made by High School and Vocational School 
Seniors Tested. 
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Figure 3 presents graphically the extent with which each 
graduation on various scales was used in industry and the 
extent with which these scales were read correctly by the 
seniors tested. Comparisons have been made of these percent-
ages to determine whether any significant difference exists 
at the five per cent level between the extent with which 
these degrees of precision in reading scales are used in 
industry and the extent with which these seniors were able to 
read them correctly. The technique of comparison used was 
based on "Edgerton's Tables". 
y 
An asterisk (*) preceding a measurement in Figure 3 
indicates a significant difference in favor of the educa-
tional group; i.e., a greater percentage of vocational school 
and high school seniors demonstrated ability to read the 
measurement indicated in the educational survey instrument 
than the percentage of industrialists reporting use of this 
degree of precision by beginning workers. 
A dagger (f) preceding a measurement in Figure 3 indi-
cates a significant difference in favor of the industrial 
group; i.e., a greater percentage of industrialists reported 
use of this degree of precision by beginning workers than the 
percentage of vocational school and high school seniors pos-
sessing the ability to read the measurement indicated in the 
YHarold A. Edgerton and Donald G. Paterson, op. cit. 
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educational survey instrument. These differences appear to 
have the more important curricular implications. 
Inspection of Figure 3 reveala that the seniors tested 
exhibited proficiency (60 per cent or more) in readi~g gradu-
ations on rules, tapes, and squares in fractional parts of an 
inch but were less able to read graduations expressed in the 
decimal system (45 per cent or less). 
The correct reading of the vernier scale by 13 per cent 
of the students falls short of industry's requirements for 
beginning workers, as 34 per cent of the industrialists 
indicated that their beginning workers should possess this 
skill. 
The educational survey also revealed that the percentage 
of the seniors tested who can read a micrometer in ten-
thousandths of an inch (8.2 per cent) does not compare favor-
ably with the percentage of industrialists who desire their 
beginning workers to measure to this degree of precision 
(23.3 per cent). 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Statement of the problem.-- This study is designed to 
determine the linear measurement skills which beginning male 
workers in manufacturing industries should possess. A 
secondary purpose is to determine the consistencies or in-
consistencies which exist between the linear measurement 
requirements of industry for beginning workers and the linear 
measurement which is taught in the public schools. 
Summary of procedures.-- An instrument was constructed 
which listed all linear measuring tools illustrated in the 
catalogs of leading tool manufacturers. This survey form was 
mailed to a representative sampling of companies in each 
industry classified as "Manufacturing" according to the 1950 
census. Completed survey forms were received from 343 of the 
538 companies contacted, a response of 63.75 per cen't. The 
information furnished by these industrialists was tabulated 
and 45 tools were identified as being used "Daily" or "Month-
ly" by beginning male workers in 50 or more manufacturing 
.companies. The degrees of precision with which industrial-
ists desir.e their beginning male workers to measure were also 
tabulated. 
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An educational survey instrument was constructed, based 
on the findings in the industrial survey. Each of the 45 
tools identified as being most important for beginning male 
workers was illustrated and space was provided for th~ testee 
to write the correct na.me for that tool. This instrument also 
included illustrations of tool scales and settings to be read. 
This survey form was administered to the senior boys enrolled 
in industrial education programs in five vocational schools 
and ten comprehensive high schools. The responses of the 
students tested were scored and the results tabulated for each 
group in terms of 11Correct Identification", "S orne Familiarity", 
and "Correct Readings". 
The results of the industrial and educational surveys 
were compared statistically to determine what significant 
differences existed at the five per cent level. The findings 
pertaining to the use of tools are presented in Figure 2 
(page 92) and those pertaining to the reading of calibrations 
on tools are presented in Figure 3 (page 106). 
Conclusio~s.-- Analysis and interpretation of the data 
presented in this investigation lead to the following con-
elusions: 
l. The linear measuring tools which a beginning worker 
in a manufacturing industry is most likely to use 
' 
during his first year of work are: steel rule, 
steel tape, common ruler, outside micrometer 
caliper, outside caliper, dividers, thickness or 
feeler gage, and inside calipers. 
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2. The majority of the seniors enrolled in industrial 
education programs are familiar with the foregoing 
tools. 
3. Many students have some familiarity with a tool but 
are unable to identify it by its proper name. 
4. The proportion of seniors who exhibited proficiency 
in reading a rule or scale exceeded the proportion 
of -industries whose beginning workers are required 
to use this skill. The majority of these seniors 
were unable to read a vernier or a micrometer scale. 
5. Beginning workers in the Durable Goods industries 
are required to use linear measurement more than 
beginning workers in the Non-Durable Goods indus-
tries. 
6. Considerable discrepancy exists between the ability 
to recognize a tool and the ability to read or use 
its scales properly. 
7. Responses of the vocational school seniors were quire 
similar to the responses of high school seniors for 
most tools. The high school seniors were more 
familiar with drawing tools such as the architect's 
or draftsman's scale, bow compass, and dividers than 
were the vocational school seniors. The vocational 
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school seniors indicated a higher degree of familia~ 
ity with verniers and micrometers than did the high 
school seniors. 
8. In general, the linear measurement skills taught in 
the public schools constitute a basic salable'skill 
for graduates who desire to enter manufacturing 
industries. 
Implications for curriculum content.-- The findings of 
this study indicate: 
1. The schools appear to be providing adequate instruc-
tion in the reading of scales graduated in eighths 
and sixteenths of an inch. 
2. Although a favorable relationship exists between the 
requirements of industry and the skills possessed by 
students, the schools should place more emphasis on 
the reading of scales graduated in tenths, thirty-
seconds, sixty-fourths, and hundredths of an inch. 
3. To provide graduates with industrial versatility the 
schools must broaden their offerings in the area of 
linear measurement by teaching students to read 
verniers in thousandths of an inch and to read 
micrometers in thousandths and in ten-thousandths of 
an inch. 
4. The schools should provide more opportunities for 
students to become familiar with simple comparators 
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such as the standard caliper gage, snap gage, plug 
gage, and ring gage. 
5. The findings have inplications for planning specific 
courses as they identify the most important linear 
measuring tools used by beginning male workers in 
each of 31 manufacturing industries. 
6. Students who possess linear measuring skills and who 
desire to enter industry may be given better 
guidance to help them in selecting the industrial 
areas in which they can make the most effective use 
of the skills they possess. 
1. Despite the fact that the results of the surveys 
indicated a significant difference in favor of the 
educational group for the more important linear 
measuring tools a higher percentage of students 
should be familiar with these tools and be able to 
read their scales. 
Limitations of this study.-- Limitations which affect 
the results of this study are: 
1. The industrial survey was limited to the linear 
measurement skills needed by beginning male workers 
in the 16-24 year age group for manufacturing 
industries in the state of Massachusetts. 
2. Only 63.75 per cent of the industries contacted 
provided usable data in the industrial survey, 
although this is a higher percentage of response 
than is received in most surveys of this type. 
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3. The educational survey was limited to 158 seniors 
enrolled in ten courses in five vocational schools 
and 182 seniors enrolled in shop programs of ten 
comprehensive high schools, all within the state of 
Massachusetts. No attempt was made to test the 
linear measurement skills of seniors who were not 
enrolled in industrial education programs. 
4. The study as conducted indicates that the percent-
age of seniors who possess ability- to measure with 
certain tools compares favorably with the require-
ments of industry, but there is no assurance that 
the people who possess these skills are guided into 
the industrial areas where they can make the most 
effective use of the skills which they possess. 
5. Certain limitations 6an be identified in the educa-
tional survey instrument. These limitations are: 
a. The name of the wire gage is clearly defined 
in the illustration of this tool. 
b. Close scrutiny of the illustration of the screw 
gage would reveal its name. 
c. The illustrations of scales which must be read 
in sixteenths of an inch, in thirty-seconds of 
an inch, and in tenths of an inch are inverted, 
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making these scales more difficult to read than 
the other five scales illustrated. 
6. "Use" is limited to identification of tools and 
ability to read scales. 
7. There are a limited number of illustrations of scales 
to be read. 
Recommendations for further study.-- The pattern of this 
study could be applied to many industrial and educational 
problems concerned with knowledge and/or skill. Such studies 
provide a sound basis for curriculum planning. Specific 
recommendations for further study are: 
1~ Similar studies conducted in other states. 
2. A study to determine the linear measurement skills 
required of beginning workers in industrial areas 
categorized by the Bureau of the Census as "Crafts-
men, Foremen, and Kindred Workers". This category 
includes boilermakers, cabinetmakers, patternmakers, 
carpenters, compositors, electricians, masons, 
painters, plasterers, plumbers, tailors, etc. 
3. A study to determine the linear measurement skills 
required of skilled workers in manufacturing indus-
tries or in other industrial classifications. 
4. Studies concerned with the extent of use of other 
basic tools; e.g., cutting tool~ including knives, 
scissors, saws, planes, chisels, gouges, etc. 
APPENDIX A 
EDWARD T. DoNNELLY 
Name of Company 
The Industrial Survey Instrument 
·SURVEY OF LINEAR MEASUREMENT TOOLS 
USED BY BEGINNING MALE WORKERS 
STATE TEACHERS CoLLEGE 
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FITcHBURG, MAss. 
Address of Company (City) 
Total Number Employed Number 16-24 yr. old male workers employed 
Name of Person Supplying Information 
Position of Person Supplying Information 
-----
The purpose of this study is to determine the frequency with which beginning workers employed by 
your company are expected to use linear measurement tools. To facilitate your response to the numerous tools 
included in the study, each tool is preceded by four pairs of parentheses. The parentheses are arranged in 
t;olumns labeled DAILY, MONTHLY, YEARLY and NEVER. Please indicate your response by putting 
a check beside each tool in the most appropriate column as follows: 
1. Check DAILY column if the tool is used in the daily work of the beginning worker. 
2. Check MONTHLY column if the tool is used only occasionally (once or twice a month) by the 
beginning worker. 
3. Check YEARLY column if the tool is used infrequently (once or twice a year) by the beginning 
worker. 
4. Check NEVER column if the tool is never used by the beginning worker. 
Example: 
>< ~ >< ~ >< iii! ~ ~ < ~ ~ ~ ;:!l > z 
(x) ( ) ( ( ) Common ruler 
( ) (x) ( ) ( ) Marking gauge 
( ) ( ) (x) ( ) Architect's or Draftsman's Scale 
( ) ( ) ( ) (x) Johansson Gage Blocks 
The tools have been arranged in groups which involve the same types of measurement. Please indicate 
the Degree of Precision which the beginning worker should possess in measuring with any of the tools 
listed in the group. This is done by checking the specific measurements or skills required with tools in 
each grouping. If more than one system of measurement is used with tools in the same category place the. num-
ber of the tool in the parentheses preceeding the appropriate measurement. 
~ULES used to make linear measurements TAPES used to make linear measurements 
> 
~ ~ 1111 > ~ ~ 1111 119 !-< Iii ...l t:: ...l ~ > < ..... < < ~ Iii Iii Iii lo1 ::0 > z Q ::0 > z 
( ) ( ) ( ) ( ) 1. Common ruler ( ) ( ) ( ) ( ) 1. Steel tape 
( ) ( ) ( ) ( ) 2. Bench rule ( ) ( ) ( ) ( ) 2. Ooth tape 
( ) ( ) ( ) ( ) 3. Yardstick ( ) ( ) ( ) ( ) 3. Surveyor's chain 
( ) ( ) ( ) ( ) 4. Folding rule tape 
( ) ( ) ( ) ( ) 5. Zig - zag rule ( ) ( ) ( ) ( ) 4. Architect's tape ( ) ( ) ( ) ( ) 6. Push - pull rule 
( ) ( ) ( ) ( ) 7. Shrinkage rule ( ) ( ) ( ) ( ) 5. Builder's tape 
( ) ( ) ( ) ( ) 8. Steel rule Degree of Pr(cision required with above TAPES ( ) ( ) ( ) ( ) 9. Slide caliper rule 
( ) ( ) ( ) ( ) 10. Rule depth gauge ( ) feet 
Degree of precision required with above RULES ( ) lOth foot ( ) 12th " ( ) 8th inch 
( ) lOth " ( ) tOOth " 
( ) 12th " 8th inches ( ) ( ) 14th " 
( ) 16th " ( ) 16th inches 
( ) 20th " ( ) meters 
( ) 24th " ( ) centimeters 
( ) 28th " ( .) millimeters 
( ) 32nd " 
( ) 48th " ( ) links 
( ) 50th " ( ) poles 
( ) 64th " ( ) use of thermometer scale 
( ) lOOth " 
( ) millimeters 
( ) half - millimeters 
SCALES used to make linear measurements 
SQUARES (scales used for making linear > 
...l > 
measurements) > i5 ...l 1111 ~ Iii 
...l z < > 
> < 0 Iii Iii 
til > Q ~ > 7: > !-< ...l ~ ( ) ( ) ( ) ( ) 1. Architect's or 
...l z ~ Iii 
< 8 < > Draftsman's -scale Iii Iii Q 
"' 
>< z 
( ) ( ) ( ) ( ) 1. Try square 
( ) ( ) ( ) ( ) 2. Steel square Degree of Precision required with above SCALES 
( ) ( ) ( ) ( ) 3. Framing square ( ) 1. Full Size 
( ) ( ) ( ) ( ) 4. Combination square ( ) 2. Reduced Size (Proportional r.epresenta-
( ) ( ) ( ) ( ) 5. Die maker's square cion according to scale) 
( ) ( ) ( ) ( ) 6. Caliper square 3. Enlarged Size (Proportional representa-
Degree of Precision required with above SQUARES 
( ) 8th inch 
tion according to scale) 
( ) 16th inch > 
( 32nd inch ...l > ) > i5 ...l 1111 1111 Iii 
( ) 50th inch ..:I ~ < > < Iii Iii c .... ;;.. z ( ) 64th inch "" ( ) ( ) ( ) ( ) 2. Printer's line gauge ( ) lOOth inch 
( ) millimeters Degree of Precision required with above SCALE 
( ) half - millimeters ( ) Printer's point system 
MICROMETERS used in making linear measurements 
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( ) ( ) ( ) ( ) l. Outside micrometer 
caliper 
( ) ( ) ( ) ( ) 2. Inside micrometer 
caliper 
( ) ( ) ( ) ( 3. Indicating bench 
micrometer 
( ) ( ) ( ) ( ) 4. Micrometer depth 
gage 
( ) ( ) ( ) ( 5. Paper gage micro-
meter caliper 
Degree of Precision required with above MICRO-
METERS 
( ) Thousandths of an inch 
( ) Half-thousandths " " " 
( ) Ten-thousandths " " " 
( ) Hundredth of. a millimeter 
Additional Comment: 
Other linear measurement tools 
~ I ~ 
( ) 
1111 
~ 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
1. Sole gage 
2. Hank counter 
3. Cut meter 
4~ Pick counter 
5. Dial sheet gage 
6. Dial depth gage 
7. Dial bench gage 
8. Inside dial gage 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 9. 
( ) 10. 
Button gage 
Inspectors' Micr 
meter caliper ga1 
()()()() 
()()()() 
()()()() 
11. Cylinder gage 
12. Inspectors' gage 
13. Micrometer calip' 
gage 
( ) ( ( ) ( ) 14. Taper gage 
Space is provided below for you to record your comments concerning the importance of these skills 
for beginning workers in your industty, the problems noted in training workers to develop such skill, or 
general reaction to this technique as a means of identifying important skills to be developed as a pare 
of general education in the public schools. 
~ Covering Letter Number 1 
• State ~eachers (!allege.; 
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GJitchburg, c!Massachusetts J 
Personnel Manager 
Name of •Company 
## Street 
City, Massachusetts 
Dear Sir: 
January 30, 1956 
As you in industry are constantly evaluating your products, we 
in industrial education are seeking ways to equip better the 
high school graduate with knowledges and skills for his role in 
industry. We know you are concerned with the worker's preparation 
for his job and that you are in a position to identify those 
skills which should be possessed by the beginning male worker. 
This research study, being introduced to you through the medium 
of this letter, is at~empting to identify as objectively as · 
possible those skills in the area of linear measurement which 
are app~icable to your industry. 
A questionnaire is enclosed listing linear measurement tools and 
comparable scales used with these tools. Your response to this 
questionnaire indicating the extent of use of each tool will be 
appreciated. Even though none of the tools listed is used we 
would appreciate knowing that also, as well as the information on 
the first page. Space is provided at the end of the questionnaire 
for any comment which you may wish to make. Information thus 
obtained will be used in further planning of industrial education 
·programs to coincide more closely with the needs of industry and 
the beginning worker. 
A stamped, self-address.ed envelope is enclosed for your convenience 
in returning the completed questionnaire. Thank you for your 
cooperation. 
Sincerely, . ~~ 
~ ..r.. v~-------J 
Edward T. Donnelly ~ 
Assistant Professor 
Enclosure 
~ Covering Letter Number 2 
• State cc;)eachers eollege_, 
Personnel Manager 
Name of Company 
II# Street 
City, Massachusetts 
Dear Sir: 
CJitchburg, ctM:a.ssachusetts J 
March 17, 1956 
Over one hundred and seventy companies contacted several weeks 
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ago have returned completed questionnaires indicating the extent 
to which beginning workers in their employ are expected to use 
linear measurement tools. Some industries were well represented, 
other industries were very poorly represented. As the study is 
based on a representative sampling each response, or lack of 
response, takes on added significance. If your company has not 
yet responded won't you or some other competent person take just 
a few minutes to fill out the enclosed survey form? Even though 
none of the tools listed is used by beginning workers in your 
industry we would appreciate a statement to that effect as well as 
the information on the first page. 
As stated in the previous letter, we in industrial education are 
seeking ways to equip better the high school graduate with know-
ledges and skills for his role in industry. This research study 
is attempting to identify as objectively as possible those skills 
in the area of linear measurement which are applicable to beginning 
workers in your industry. Information thus obtained will be used 
in further planning of industrial education programs to coincide 
more closely with the needs of industry and the beginning worker. 
A stamped, self-address.ed envelope is enclosed for your convenience 
in returning the completed questionnaire. Thank you for your 
cooperation. 
Enclosure 
Sincerely, 
~v.~ 
Edward T. Do;nelly---~ 
Assistant Frofess.or 
Covering Letter Number 3 
~ 
• State '&eachers ('!allege.> 
Personnel Manager 
Name of Company 
I# Street 
City, Massachusetts 
Dear Sir: 
GJitchburg, <tm:assachusetts J 
May 17, 1956 
Two hundred and ninety-six companies have returned com~leted 
questionnaires indicating the extent to which beginning workers 
in their employ are expected to use linear measurement tools. 
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As the study is based on a representative sampling, we are making 
a third and final effort to have each industry properly repre-
sented. Won•t you or some other competent person take just a few 
minutes to fill out the enclosed survey form? Even though none o! 
the tools listed is used by beginning workers in your employ we 
would appreciate a statement to that effect as well as the infor-
mation on the first page. 
As stated in the previous letters, we in industrial education are 
seeking ways to equip better the high school graduate with know-
ledges and skills for his role in industry. This research study 
is attempting to identify as objectively as possible those skills 
in the area of linear measurement which are applicable to beginning 
workers in your industry. Information thus obtained will be used 
in further planning of industrial education progra.als to coincide 
more closely with the needs of industry and the beginning worker. 
A stamped, self-addressed envelope is enclosed for your convenience 
in returning the completed questionnaire. Thank you for your 
cooperation. 
Enclosure 
Sincerely, 
Edward T. Donnelly 
Assistant Professor 
APPENDIX B 
The Educational Survey Instrument 
TEST ON LINEAR MEASUREMENT 125 
NAME----------------------------------- GRADE ___ _ cLAss ___ _ 
SCHOOL -----------------------------------------------------------
Some of the tools illustrated in this test have been identified by manufacturers in Massachusetts as being 
extremely important for beginning workers. Your response to the questions in this test will indicate the 
knowledge you have of linear measurement tools and how to read them, and will help us in planning future 
courses. 
DIRECTioNs: Write the correct name for each of the following tools in the space provided: 
2 3. 
4 5. 6. 
2 
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7.:..·-- 8. 9. 
11. 12. 
1 
3 
15. 16. 
17. 18. 
19. 20. 21 
4 
128 
2 23. 
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READING RULES AND TAPES 
In the space provided, enter the correct measurement fo.- each of 
the points indicated on the rules and tapes. 
READING VERNIERS 
The setting on this Vernier is read as-----
The setting on this Vernier is read as ------
..... 
(.H 
..... 
......, 
READING MICROMETERS 
TI-.e setting on this Direct Reading Micrometer is read as-----
The setting Gn this Micrometer is read as ------
The setting on this Micrometer is read as------
The setting on this Micrometer is illustrated in the picture at 
the right. This setting would be read as --------
...., c» 
~ 
N 
Copy of letter sent to Educators 
Mr. John Jones, Principal 
Blank High School 
Blank Town, Massachusetts 
Dear Mr. Jones, 
State Teachers College 133 
Fitchburg, Massachusetts 
January 12, 1957 
In an attempt to determine which linear measurement 
skills are most often required of beginning workers in 
Massachusetts industries, we have recently completed a 
survey designed to identify the tools used as well as 
the smallest graduations which must be read by beginners. 
The survey resulted in the construction of the enclosed 
test which includes pictures of the tools used most fre-
quently and problems in reading calibrations on various 
types of linear measuring tools. Of course, some com-
panies require little or no linear measurement but pro-
ficiency in same of the items covered in the test would 
be an asset for a beginner in many industries. 
This test is being administered to seniors enrolled 
in shop courses in high schools and vocational schools 
throughout the state. We appreciate the fact that no 
single program would include all of the tools listed. 
Would you be willing to administer this test during 
the latter part of January to the seniors enrolled in 
your shop courses? Neither you nor your school system 
will be identified in reports of this study, but it will 
help us to determine what emphasis is placed on linear 
measurement in the public schools in this state, and may 
create some pupil interest in the area of linear measure-
ment. There is no time limit on the test but it can be 
administered easily in less than one class period. 
If you would be willing to cooperate in this study, 
please indicate on the enclosed form the number of copies 
of the test which you will need to administer the test to 
seniors enrolled in shop programs. 
Sincerely yours, 
Edward T. Donnelly 
Assistant Professor 
For.m tar Educator's Response 
We would be glad ~o cooperate in this study 
send --·--- oopies of the teat which we will a.dminit~tcr 
to the senior boys enrolled in our shop program~ 
Send tests to: 
Name ______________________________ __ 
School ______________________________ __ 
C1ty __________________ _ 
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